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Editorial 


To the Class of 1949: 


*Nalud”* 


You 


from a veteran of 45 years’ service 


are to be congratulated not only on join 


ing the ranks of a right honorable profession 
but on entering its field in the most dynamic 
period of American forestry 


The litth 
1904, who headed mostly for t] 


gentlemen adventurers in 
\tlantic Build 


squad ot 


ing in Washington, had caught the enthusiasm 
of men like Pinchot, Graves. and Fernow. Men 
who had the courage to train boys for a profes 
sion which did not exist in the United States 


Our jobs were limited to the public service and 


a few openings for teaching 


Today the profession has arrived. Its sery 
ices are widely demanded. Forestry is on the 
march. The vreat strategie opportunity for 


which we waited lone is here 


This comes mainly, of course, from the effects 
of World War TI and its aftermath of recon 
struction upon the economic status of wood 
The tough old law of supply and demand is now 
on our side. It has convinced many woodland 


owners and wood users that it pays to grow trees 


No small part of the tmproved position of 
wood in the markets of the world derives from 
the progress in its utilization and the cumula 


Wood is 


and 


tive effect of advances in technology 


now laminated, plasticized, pulped. spun 


broken down chemically into such a diversity of 

products that it is no figure of speech when 

scientists call it the St wneeersal raw material.’ 
It would be interesting to know how mam 


foresters of the class of 1949 have specialized in 
technolo, utilization. Tl the 


the 


or waver 


that 


wood 


iS largest vet: also more 


men have specialized in’ public relations and 
There 
is on the march 


It 


conquer. I 


proportion 


fore 


other particular fields than ever be 


in lies one reason why forestry 
Qur profession has always been aggressive 
to 


of 


new worlds 


Hlick’s 


has alwavs sought 


often think of Dean Wal putting if 


of the meetings, that 


moves ahead, not on parallel lines but on di 


at one Socets forestry 
rerging lines 

With the opportunities that this far-flung pro 
fessional field brings to the class of 1949 eo re 
One of them 


munity of interest and purpose, more important 


sponsibilities is to retain a com- 
than ever now that our individual paths are so 
Let hold fast to the 


public service with whieh our pro 


widely dispersed Us con 
ot 
fession was baptized at its christening 

To let that vou full 
support to vour Society to the of 
professional ethics which the Society has adopted 


Nothing will do more te 


ception 


this end me urge vive 


and canons 


after exhaustive study 
extend the leadership and influence of American 
foresters than our uniform observance of that 
simple code of good human relations 


An old 


on both sides oft 


forester who has ‘‘worked the camps 


the river”* cannot forebear one 


other injunction. Forestry has always been a 


matter of lively public interest and political 
action Doubtless it always will be We will 
have more argument and controversy between 


the exponents of federal control of forest prac 
private enterprise 
other fields, 
have vigorous opinions, and express them force 


fully No the 
biological principle of heredity, 


tices and the champions of 
this 


Foresters, In as should 


dictum denies us 


bureaucratic 


in Russia, or 


as 
otherwise channels our thinking. But individual 
freedom is coupled with social obligations 

Let 
of the other fellow’s viewpoint or fail to eredit 


not lose tolerance and understandine 


ts 


him with sincerity like our own 
It is a fine old American trait to fight like 
wildeats over idealogies and at the same time 


work tovether heartily in doing first things first 


By good will, mutual understanding, and coop 
eration, we can temper the clashes in) American 
forestry and speed their solution 

Again. to the class of 1949,  Salud”’ 


W. B. GReeLeY 














Influence of Some Watershed Variables 
on a Major Flood 


Peal t f water 


and 
majo 
to f 


sedimen 
flood 


orest 


dischardes de position rom 


sheds during a found to be 
fati related 
watershed 


f cover 


were quant 
other 


res as a principal 


cover density and 


Forest fi 


had an 


elu 


characteristics 


cause © differences important effect in 
ncereasing peak discharges and erosion during a major 


flood. The 


ariables 


flects of some watershed 


independent ¢ 


on and sediment deposition 


pe ak discharaes 


¢ wolated in quantitate + terms by means of mul 


earession analysts. 


The effect of changes in forest cover on the 


severity of major floods has been much debated 


6, Despite the lack of quantitative measure- 


ments of the forest effect, the debate has been 
It continues unresolved, and the lack 
from the 


difficulty of evaluating the various factors that 


Vigorous 
of conelusive findings stems chiefly 
influence flood magnitudes and segregating the 
part that the forest plays 

During storms that produce major floods, the 
forest's role is quite different from its role dur- 
ine small storms. For example, the forest in 
fluences on evaporational losses during a major 
for the 
pre- 


hecome unimportant, 
but part the 
On the other hand, the influence of 
effect the 


of a watershed to take up and _ store 


storm relativels 


losses are a small of storm 


cipitation 


thre forest on those faetors which 


Capacity 
water become increasingly important. Foresters 


have postulated that as long as there is water 


storage space available in the underlying rock, 
in the soil, in the litter, or small depressions 
the the 


influence maintaining 


Nn 
has its ameliorating 
infiltration 
capacity, it makes for fuller utilization of such 
run-off. The 
high infiltration eapacity of forest soil is due to 
This structure 
built and maintained under the protective forest 
litter, suitable 
prevent 


surtace, forest 


on 
high 


> 
\ 


Storage space, thereby retarding 


its porous structure porous IS 


which sustain 
the 
the washing action 


canopy and a 


environment, beating action of 


rain, and resist of surface 


flows. 
kor some purposes the measures ofr such indi- 


vidual influences of the forest as evaporation 


wish to acknowl and their 


tor the 
A. W. 


is those of 


rhe authors edge 
ippreciation 
Kittredge 
fornia. 
Forest 
the 


ind 


eXpress 
Drs 
University 


Joseph 
Cali 
Ss 


helpful suggestions of 


f 
0 


and Sampson of the 


as well co-workers in the U 
Horton who developed 


Table 1 


many 
Ss 


Service, particularly J 


cover density relationships summarized in 


furnished them for 


ise prior to publication 
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H. W. Anderson and H. K. Trobitz' 


and 
California 


Conservationist former forester respec 
Forest Range Ex 
periment Station, maintained by the Forest 
Service, U. Department of Agriculture, in 
with the of Cali 
Be rkeleys 


tively, and 


s. 
cooperation University 


fornia, 


may be important. For many purposes, however, 
as in flood control work, quanitative expression 
of the over-all effect of forests on flood peak dis- 
charges and sediment deposition may be suffiei- 
ent. This paper gives the results of a study 
seeking such a quantitative expression. 


The Watersheds 


cover and certain other 
and 


was studied 


ot torest 


The effect « 
variables sediment 


for 


on peak discharges 


deposition in reservoirs some 
southern California watersheds during a major 
Hlood—the 1938 flood. The 40 watersheds studied 
are located on the south-facing slopes of the 
San Gabriel and San Bernardino Mountains in 
southern California. They vary in area from less 
than 1 square mile to 202 square miles and are 
distributed along 1006 miles of the mountain front 
(Fig. 1 Without 
are steep and rugged, rising abruptly from the 
edge of the flood plain at 2,000 feet elevation 
to general elevations of 6,000 to 8,000 feet and 
to extreme elevations of over 11,000 feet. 


except ion, the watersheds 


The mountains in which these watersheds are 
found are in the 
lowe development. 


‘late vouthtul”’ stage of geo- 
Although some uplifting is 
said still to be occuring, the major upthrust of 
mountain of 


to have 


and meta- 
occurred 


Pleistocene 


these masses igneous 


morphic rock is said 
1,000,000 ago during times. 
During uplift, the rocks were deeply fractured 
and heavily faulted 


deeply incised 


some 


Vears 


Along the major faults, 
with 
steep side slopes, which now average from 36 to 
12 The 
deep fracturing is largely responsible for the 
high water storage capacities whieh have been 
12 


Shallow soils have developed by 


canyons have developed 


76 percent for the various watersheds. 


reported for these watersheds 
weathering 
of the igneous and metamorphic parent materi- 
Kor the most part, these soils are rocky, 
n feet in 
depth, and show little evidence of profile devel- 


als. 


sandy loams in texture, less than three 


opment, 
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The vegetation cover of the watersheds varies 
with elevation,exposure, and past use. Most of 
the area is occupied by a brush-association, Small 
amounts of chamise-sage oceur on the dry, lower, 
south and west exposures, with other types, such 
as pure chamise, chamise-chaparral, and oak 
mamsture con 
severt At 


found 


sites as 


chaparral oecupyving the 


ditions become Progressive l\ less 


high elevations conifierous stands are 


These stands were once Tore EXTENSIVE but have 


been depleted bv some loweing by early settlers 
und by repeated fires 

Prior to 1896, fires burned unopposed in the 
mountains for weeks at a time (/ Records 
show that some areas have been burned as many 
undoubt 


as 5 times since IS7S. Forest fires have 


edly eontributed a share in bringing the water 
sheds to their present condition , 
Most of 


low 


these watersheds have large 


wreas ol density vevetation, 2 exposed 


areas of bare soil and rock, and >) ain stream 


channels whieh are choked with eroded material 


Flood History 


Before 1900 the flood history ot the southern 


California area consisted of meager data from 


diaries and letters of Mission Padres and early 
Kor the thood 


pressed in general deseriptive terms of channel 


settlers host) part size Was ex 


changes and local damages With ho reterence to 


peak discharge. From 1900 on more actual dis 


measurements were mac llowever, not 


1916 whe tl 


eharee 


until recording stream-gaging sta 
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installed bn the United States Geo 
did 
peak discharges become generally 


all 
note ot 


tions were 


logical Survey accurate measurements of 
available 

that floods 
average of 


Study of records indicates 


“worthy of occurred on an 
once In five vears from 1770 to 195s (72 
the 34 tlocds noted during this 168-vear period, 
These are the 
IS67, ISS4, 
Apparently most of these major 
rainfall 


seven stand out as Ihajor events: 
floods of the vears TS25, 1833, Ts62, 
1916, and 195s 
foods resulted) from high intensity, 
falling on watersheds which had been wetted by 
llowever, the tlood of ISS4. 0¢ 


prior rainfall 


intensities of rainfall 
other tlood 
Perhaps the huge 
the 1878 to 
were responsible lor putting this tlood 

ire may influ 
floods also extensive 


low 
that 


curred with rather 


13), which suggests causes 


must have been operating 


fires which oecurred during vears 
ISS2 (1 
in the major flood class 
the 


measurements of 


have 


enced size of other 
flood discharges, storm charac 
teristies, and cover conditions are available for 
the tlood 


only one of the major events, namely, 


is here studied 


The 1938 Storm 


The storm of Fe bruary 27 to March 


of 1958, which 


» Was an 
intense general evelonie disturbance which swept 
the Pacitie 
torrential precipitation ovel 
A detailed account of this storm and 


in trom and produced prolonged, 


much of southern 
California 
flood has been prepared by Troxell and others 


1? 
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WATERSHED VARIABLES 


Some idea of the magnitude of this storm may 
be gained from its statistics: The total storm 
precipitation falling on the various watersheds 
ranged from 16.5 to 28.5 inches; the precipita- 
tion during the maximum 24 hours of the storm 
varied from 5.8 to 15.1 inches; and the precipi- 
tation for the maximum one hour of the storm 
ranged from 0.8 to 2.1 inches. Although storms 
of this magnitude are rare, they are definitely 
recurrable. In fact, the precipitation charae- 
teristics of the 1938 storm were exceeded in al- 
most every respect by a storm which followed it, 
The January 21-23, 1943, storm. But despite 
the 30 percent greater maximum 24-hour pre- 
cipitation during the 1943 storm, the peak dis- 
charges were only about 40 percent of those of 
the 1938 storm. 

The lower peak discharges during the 1943 
storm were associated with low pre-storm pre- 
cipitation: that is, the watersheds were relatively 
dry. During the 21 days before the 1943 storm, 
the watersheds received an average of only 4 
inches of rain. For the 1938 storm, on the 
hand, the 21-day precipitation antecedent to the 
storm was 14 inches, augmented slightly by 
small amounts of snow at elevations above 5,000 
feet which fell before and held over into the 
21-day antecedent period. Little or no snow 
was on the ground just prior to the period of 
the peak discharges. 

The causes of the high diseharges which 
resulted from the 1938 storm were apparently 
the combination of relatively high pre-storm 
precipitation and high storm precipitation. 

Preliminary results of a frequeney study 
based on the combinations of storm precipitation 
and antecedent precipitation place the frequeney 
of this flood as one which is equalled or ex- 
eeeded about once in 100 years, or there is one 
chance in a hundred of a flood of this size or 
greater occuring in any year. 


The 1938 Flood and Flood Damages 

Peak discharges from the canyon mouths 
ranged from 162 to 1,260 cubie feet per second 
per square mile of watershed. From a 10.1 
square mile watershed the peak discharge was 
10,300 eubie feet per second, and from a 202 
square mile watershed the peak was 90,000 cubic 
feet per second. Traveling at high speeds, these 
flows plunged out of the mountains, swirled and 
tore their way across miles of highly developed 
alluvial cone areas, and finally debouched into 
the sea. Eighty-three lives were lost. Left in the 
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wake of the flood were 290,000 acres of inun- 
dated citrus, residential, and other valuable 
lands. An average of 9 percent of storage space 
was lost from a $43,000,000 investment in reser- 
voirs for flood and water conservation and other 
damages totaling $63,000,000 had _ occurred. 
These losses occurred despite an expenditure of 
upwards of $65,000,000 for flood protection in 
the Los Angeles and San Gabriel watersheds 
during the period 1915 to 1938, and despite an 
investment of $8,400,000 by the U. S. Forest 
Service and cooperating agencies in facilities 
for fire protection of the mountain areas. 


Flood Characteristics Studied 


As a basis for planning and evaluating flood 
prevention and control measures, quantitative 
determinations of the influence of watershed 
variables on flood characteristics are needed. 
Although the study of a single major flood can 
vield information which applies in the strictest 
quantitative sense only that flood with its indi- 
vidual characteristics, vet valuable knowledge of 
major flood behavior in general may be thus 
obtained. 

Two features of the flood were studied—the 
peak discharge and the deposition of sediment in 
reservoirs. Peak discharges from the various 
watersheds have been found to be important 
because they are related to the damages which a 
flood produces. The depositions in reservoirs 
and debris basins as a results of a storm are 
important because of the reduction in storage 
space behind these structures. Then too, deposi- 
tion of sediment is probably a good index of the 
total material eroded from the watersheds, which 
is related to watershed deterioration, to bulking 
of flood flows with debris, and to other damages 
such as deposition of debris in water spreading 
erounds, in channels, and on roads. The relation 
of peak discharges and sediment deposition to 
the storm and watershed variables was studied 
by using a statistical approach. 


The Statistical Approach 

It was desired to study discharges and sedi- 
ment deposition on a watershed basis so that 
the results could be directly applied to flood 
problems. If usable results were obtained, 
the difficulties of interpretation encountered in 
applying the results from small plots could be 
avoided. However, special methods were neces- 
sary; for although similar plots may be found, 
similar watersheds are rare, one watershed being 
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numerous 
must be 


seemed 


next in 
differences 


the 
watershed 
statistical 


different from 


These 


widely 

details. 
evaluated, 
promising. 


and a analysis 
The peak discharge or deposition for each 
watershed was listed as the dependent variable, 
and opposite these were listed numerical ex- 
pressions of the individual watershed character- 
isties as the corresponding independent variable. 
These data were analyzed by the standard mul- 
tiple regression technique (4, 5).2 The method 
combines least-squares fitting of the best equa- 
tion to the data with (1) determination of the 
individual effects of the independent variables 
on the dependent variable, (2) evaluation of 
the significance of the variables, and (3 
urement of the probable error in the estimate 
of the individual effects and the total effect. 
The test of significance gives a criterion to 
judge whether a independent 
should be retained or dropped from the analysis. 
The individual effeets obtained are true partial 
used to estimate the effect of 


meas- 


eviven variable 


effeets and may be 
changing a single variable. The over-all results 
of the analvsis are expressed in the form of an 
equation which is compact in form and easy to 
use 

In multiple regression analysis certain prin- 


ciples must be followed in setting up the varia- 
les. Multiple 


to vive 


regression analysis was designed 


estimates ot the degree of association 


between variables, without regard to eause and 


effeet. Tlowever, in the application of regres 


sion results som degree of cause-effect max 


inferred In a striet statistieal 


ference j for an in 


is justified 
| other variables 

ineluded in’ the 
] 


o bear a eause-effect 


pendent variable Sueh 
he attained in practice; 
ot estimates as tO das- 


‘easoning as to 
aria 


variables 


The Variables Studied 


prinerples ol nh til Pression 
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and the use to be made of the study clearly in 
mind, the variables were set up by considering 
them by groups and then by specifie variables. 
The variables influencing sediment 
deposition were: (1) variation in the storm in- 
tensity from watershed to watershed, (2) water- 
shed factors affecting the intensity of run-off, 
(3) watershed factors effecting the amount of 
erosion for a given run-off. The group of varia- 
bles for the peak discharge study were the 
same as (1) and (2) above, although some of 
the specifie variables were different. The specific 
variables were limited, of course, by the data 
that were obtainable for the study. 


groups ot 


Fortunately, data on many of the important 
variables have been collected and assembled by 
Peak  dis- 


Geological 


various interested organizations. 

charges were measured by the U.S. 
Survey for many of the streams in the area (12 

Sediment deposition measurements were made 
by the Los Angeles County Flood Control Dis- 
triet (2) and the U.S Precipi- 
tation measurements compilations were 
the U. S. Weather Bureau and by a 
number of Aerial photographs 
and U.S.G.S. topographic maps furnished basie 
and 
eover 


Forest 


Forest Service. 
and 
made by 
other agencies 
data on vegetation, 
other land 
type maps had been made by the U.S 


areas, physiography, 


features. Fire history and 
Service and recent compilations of these data 
and Experi 


with a fire damage 


by the California Forest Range 


Station in 


ment eonnection 


appraisal study facilitated computation of sey 


eral oft the variables Reeently completed work 


by J. S. Horton of the experiment station on the 
] 


| eover eover 
type. and the ecolovic orlein oft the 


relation of cover density to age, 
parent ma 
terial of the soil permitted calculations of forest 
from the basie data 
in Table 1, 


eurves ot cover-densits 


eover le nsit\ to be made 
This work is summarized in such a 
t] at recovers 


Fon 


value of the 


Ihanner 


following fire approximated use 


ly ' + 


Ses Ih¢ 


may be 


in the regression ani cove! 


density, C, for an individual during 


watershed 
| 


the storm was obtained by caleulating the cover 


. , . 
eombination ot eover type, 


eeo]oe on the watershed: 


density for each 


eover age, and then 


its areal extent 


Wie iehti Yu each eover le TESITN iD 


to give tl wate 


le average cover density on the 


shed 


R Dy Ilorton 7 at veloped methods 


sinele-valued expressions of 


Tl ¢ late 


of obtaining some 


watershed physiographic characteristies which 


should prove useful in hydrologie studies. It 








WATERSHED VARIABLES 


was shown that the streams of a watershed may 
be classified by order numbers; the smallest 
streams, designated as first order, are tributary 
to and empty into and higher order 
streams, the second order streams are tributary 
to the third and higher order streams, ete. Hor- 
ton found that the numbers of streams by order 
numbers form an inverse geometric series; that 


second 


is, the ratio of the number of first order streams 
to the number of the and the 
number of the second order to the third, ete. is 
This ratio he called the bifureation 
Stream slopes and stream lengths he 


second order, 


constant. 
ratio, ry. 
found to be similarly related and their ratios 
r, and r, determinable. In this paper these ra- 
tios have been combined to give a single-valued 
expression of watershed psysiography, ryrs/?, 
for each watershed. 

The used in 
March, together with 


the analvses of the 
the units in 


variables 


1958 storm, 


APPRON 


NSTANTS FOR 


W ATI FOR 


tSHEDS 


Geology 


Metamorphie 
Igneous 


Sedimentary 


a fre 
density 


*OvVvel rate 
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range of 
data, ex- 


the 


basie 


which they were measured and 
variation encountered in the 
pressed per unit area, were: 
E—Total deposition of sediment in individual 
reservoirs and debris basins as the result of the 
storm, acre-feet. (Range: 1.2-74.0 ae.-ft./sq.mi. ). 
Q—Maximum discharge 
from a watershed during the storm, cubie feet 
per second. (Range: 162—1,260 ¢.f.s./sq.mi.) 
P—-Maximum 24-hour precipitation falling on 
the watershed during the storm, inches. (Range: 


15.1 


momentary peak 


5.8 inches. ) 
the 


202 sq.mi.) 


watershed, miles. 


A—dArea of 
Range: 0.1 

(—Average cover density on the watershed 
based on the areal extents of the cover types, 
cover ages, geologic origins of the rocks, and 
the growth curves which may be approximated 
by insertion of the appropriate constants from 


square 


Table 1 in the equation C, =Cyin + Cmax (1—e*') 


FOR SOUTHERN 


0.156 
0.139 
6,152 
0.263 
0.123 
0.1238 
O.112 
O.138 


0.145 
0.105 


O.100 
0.094 


OLOS0 


O.110 
OL05S 


O.037 


0.054 


attained 
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where C, is the cover density ‘‘t’’ years after 
a fire, Cy, is the minimum cover density after 
a fire, Cy,, is the maximum change in cover 
density attained in about 40 years after a fire, t 
is the years after a fire, k is the constant repre- 
senting the recovery rate, and e is the base of 
natural logarithms (2.718). (Range: 18.5 
88.6 pereent 
the cover density 
weighted average of eover ages 
alone and Figure 2 independent of differences 
type and percent. 
64.2 percent 
the 


83.0 ae./sq mi 


Fe—Fire cover density 
based on the 
geology, 


eaused by cover 


(Range: 35.2 
B—Barren 
Range: 0.8 
I’—Old fire area—area of fires multiplied by 

the number of times burned, for fires occurring 


area on watershed, acres. 


more than 15 and less than 60 vears before the 
Range: S—1,810 ae./sq.mi. 
Watershed 


ratios, by 


storm, acres 


r,r./T1 
as the 


physiography expressed 
order numbers, of 
stream numbers, slopes, and lengths, after Hor- 
ton (7 (Ranges: r,, 2.55—5.73; r,, 1.12—1.82; 
r,, 1.47—3.29; and r,r,/r,, 1.10-—4.21. 

the start of 
storm, acre-feet per square mile. ( Range: 3 


stream 


the 


266 


r—Reservoir capacity at 


ae.-ft./sq.mi 
S— Average 


watershed, percent. 


slope of the side slopes of the 
Range: 36—76 percent. 
L—Leneth of main channel of the watershed, 
(Range: 0.8—22.0 miles 

F divided by the 


(Range: 


miles 

F'—Sum of the area of 
age of the fire in 
1—54 ae./vr 


vears, acres/Vvears. 


sq.mi 


Erosion from Watersheds 


From analyses of catches of sediment in 25 
different reservoirs the following variables were 
found to affect the amount of sediment deposi- 
tion resulting from the storm: precipitation, 
area, cover density, area of old fires, and barren 
area. The independent effects of these variables 
in influencing sediment deposition are given 
in the equation: 


Log E 1.115 
0.191 log B 


+ 0.619 log A 


0.255 log F 


1.688 log P 
1.316 log C 


From t-tests of significance it was found that 
precipitation, area, old fires, and cover were 
highly significant in influencing deposition. 
Barren area was nearly significant in this analy- 
sis and significant in a later analysis so the 
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variable was retained here. Other variables 
tested but found nonsignificant and therefore 
dropped from the equation were: Slope, chan- 
nel length, reservoir capacity, and watershed 
physiography. An indication of the range in 
the variables to which the equation may be ap- 
plied is given in the list of variables used. 

The regression equation has in effect divided 
the deposition in reservoirs into shares which 
were attributable to the individual variables. 
The test of significance is an expression of the 
importance of each variable’s share. The high 
significance of the cover variables, together with 
the negative sign, for example, supports the 
postulate of foresters that forest cover is effee- 
tive in reducing erosion. Also, the individual 
regression coefficients may be used to estimate 
the effects on sediment deposition of changing 
any one of the variables. Since the coefficients 
are expressed as logarithms, the magnitudes of 
these effeets may be illustrated in terms of per- 
centages. 

As would be expected, those areas with the 
greatest precipitation, other things being equal, 
had the greatest deposition of sediment. The 
regression coefficient for P indicates, for exam- 
ple, that an inerease in P from 10 to 11 inches 
was associated with a deposition increase of 17 
percent. Barren influencing the 
cover density, had an additional effeet. Doub- 
ling the barren area, for example, was asso- 
ciated with an increase in deposition of 14 per 
eent. 


area, besides 


Old fires, as represented by the burned areas 
15 to 60 years old, were important in that doub- 
ling the area of old fires was associated with 
an increase in deposition of 19 percent. Erosion 
after these old fires had left debris in the chan- 
nels (9); thus, large amounts of material were 
available for movement to the reservoirs by the 
scouring action of major floods. The effects of 
more reeent fires was reflected by the cover den- 
sity variable; its regression coefficient indicates 
that doubling the cover was associated with a 
reduction in sediment deposition to 40 percent 
of the original deposition. 

The effects estimated from the 
coefficients are, of course, subject to some varia- 
tion from watershed to watershed. In estimat- 


regression 


* The standard error of estimate was +0.194 log units, 
and the multiple correlation coefficient was .989. The 
standard errors of the partial regression coefficients for 
the variables were: for log A, +0.150; for log P, 
+0.644; for log B, +0.104; for log F, +0.076; and 
for log C, + 0.302. 
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ing the effects for an individual watershed this 
variation amounts to an error. The range of 
this error may be estimated from the standard 
errors of the partial regression coefficients (see 
footnote 3). For example, it may be estimated 
that, two out of three, doubling the 
cover density would result in the deposition 
being reduced to between 33 and 49 percent of 
the original deposition. The average or most 
likely effect within this range is a reduction to 
40 pereent of the original deposition, as pre- 
viously indicated. The range of errors may be 
caleulated for the other variables in this equa- 
tion and for the variables in other equations 
which follow. 


> 


chances 


Fire Effects on Deposition 
The variable C represents differences in cover 
density due not only to cover age, but also to 
differences in cover type and geologic origin of 
the soil. Therefore, coefficients ob- 
tained by using this variable do not represent 
the effect of forest fires alone on peak discharges 
An expression of cover effee- 


regression 


and deposition. 
tiveness which depends more nearly upon fire 
alone was obtained by averaging from all water- 
sheds the rate of recovery of cover density fol- 
This was obtained by reading from 
Table 1 the cover densities for 
selected cover ages in each combination of cover 
types and geologie types, and then weighting the 
cover densities for each combination by the total 
area of the combination in all watersheds. Plot- 
ting the weighted average cover density against 
the corresponding cover age and drawing the 


lowing ire 
the relations of 


curve gave Figure 2. As used in the regression 
analysis, the value of the eover density based 
on fire alone, or Fe, for an individual watershed 
was the weighted average of the cover density 
values read from Figure 2 by applying the areas 
of each cover age in that watershed. This varia- 
ble is particularly useful for estimating the 
effect future fire, for the cover and 
geologie type in which such a fire will oceur is 
unknown. The equation using the generalized 


of some 


cover variable, Fe, is: 


1.701 log P 


2.885 log Fe* 


804 + 0.566 log A 4+ 


Log E 3.86 
B + 0.234 log F 


O.251 log 


) 
, 
r 


‘The standard error of estimate of this equation was 
+0.196 log units and the multiple correlation coefficient 
was .989. The standard errors of the partial regression 
coefficients were: for log A, +0.146; for log P, +0.652; 
for log B, +0.104; for log F, +0.080; and for log Fe, 


+ 0.679. 
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All the variables were statistically highly sig- 
nificant except barren area and that was sig- 
nificant. The analysis shows that fire alone 
significantly affeeted deposition, and it permits 
estimation of average effect of a fire on deposi- 
tion. By applying the regression coefficient of 
Fe from the equation and the vegetation re- 
covery rate from Figure 2, the estimated effect 
on deposition of various percentages of water- 
shed burns for various years after the burn 
may be shown graphically (Fig. 3). From this 
figure it may be seen, for example, that the 
burning of 20 percent of a watershed was asso- 
ciated with a 90 percent increase in deposition 
if the 1938 storm occurred the first year after 
the burn, and with a 22 percent increase the 
seventh vear after the burn. 


Peak Discharges from Watersheds 


Peak discharge has been widely used as an 
expression of the size of a flood. From an analy- 
sis of 38 of the watersheds, the peak discharge 
for the storm was found to be related to the 
area, precipitation, physiography, and cover 
density associated with those watersheds. After 
elimination of nonsignificant variables, the best 
equation for estimating peak discharge was: 


Log Q 


3.624 + 0.928 log A + 0.723 log P + 
0.860 log rors/r 1.152 log C° 

The area, cover, and physiography variables 
were highly significant, and precipitation was 
significant. Other variables tested but found 
statistically nonsignificant were: Slope, barren 
areas, old fires, old fires/age of fire, and echan- 
nel length. 

Again, the high significance of the cover varia- 
ble, together with the negative sign of the re- 
gression coefficient, supports the postulate of 
foresters that forest ecver is effective in redue- 
ing peak discharges from watersheds. As for 
the effect of the other variables, the peak dis- 
charges varied directly with the maximum 24- 
hour precipitation when cover and areal dif- 
ferences were statistically allowed for. An in- 
crease in precipitation from 10 to 11 inches, for 
example, was associated with an estimated 10 
pereent increase in the peak discharge. Peak 
discharges varied directly with the area when 

‘The standard error of estimate of this equation was 
+0.126 log units and the multiple correlation coefficient 
was .983. The standard errors of the partial regression 


coefficients were: for log A, +0.041; for log P, +0.263; 
for log r,r./r,, +0.217; and for log C, +0.245. 
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differences in cover and precipitation were 
taken into account. 

The variable ryr./r,; which expresses. the 
physiographie characteristics of the watershed 
that influence peak discharges was expected to 
be significant for the following reasons: The 
bifureation ratio, r,, is a numerical expression 
of the tendency of flows from the tributaries 
to come together and thereby increase the peak 


discharge; the slope ratio, r., is an expression 


of the tend ne of tlows from the tributaries to 


overrun the slower flows in the main channels 


and thereby inerease the peak discharge; the 


length ratio, r,, according to Horton (7), is 
related to the channel storage capacity, which 
when high tends to suppress the peak discharge. 
The analysis showed that the effect of the eom- 
bination variable ryr./r, was such that if in 
one watershed this variable was double that of 
anether watershed, it may be estimated that 
the discharges from the first watershed would 
be S2 percent higher than from the second. 
This particular combination of watershed physi- 
ography variables, which has been developed 
from relationships given by Horton (7), has 
thus proven to be useful in estimating peak dis- 
charges from watersheds. Other uses of the 
individual parts of this variable and of other 


variables developed by him may well prove more 


useful. 


AVERAGE COVER DENSITY — PERCENT 


in which cover density is based on the weighted : 


Cover density effects were found to be such 
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Fic. 3.—Increase in sediment 
for the 1938 storm for various percentages of water- 
shed burned and for number 


From the equation: 
Log E— 3.804 + 0.566 
0.251 log B + 0.234 


deposition in reservoirs 


log 


a4 
r 


log 
an 


of years 


A +- 1.701 


I 2.885 


after burn. 


log P 


log Fe 
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that, if cover density were doubled, it may be 
estimated that the peak discharges would be 
only about 45 percent of the original discharge. 
The damage would usually be reduced even more 
than the discharge. For illustrative 
only, this may be worked out for a specific ex- 
ample, Day Canyon, a 4.8-square-mile water- 
As the result of a burn in 1936 the cover 
density at the time of the 1938 storm was only 
30.3 percent. The actual peak discharge from 
the area was 4,200 e.f.s. and the dama~? below 
the watershed was $200,000. From the cover 
effectiveness obtained in the above equation, it 


purposes 


shed. 


may be estimated that had the fire not occurred 
the chances are out of 3 that the discharge 
would have been between 1,500 and 2,100 e.f.s. 
instead of the 4.200 ¢@.f.s. 
From damage-discharge 


which actually oe- 


curred, relationships 





IN PEAK DISCHARGE — PERCENT 


INCREASE 











° 
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AREA OF WATERSHED BURNED — PERCENT 
Fic. 4.—Inecrease in peak discharge for the 1938 storm 
for various percentages of watersheds burned and for 
number of years after burn. From the equation: 
Log Q—5.118 + 1.008 log A + 0.638 log P 
+ 0.588 log r,r./r, 1.946 log Fe 





developed for this area from data of the U. 8S. 
Engineering Corps and the U. S. Forest Service, 
it may be estimated that the corresponding dam- 
ages would have been between $26,000 and 
$58,000. Thus, it is estimated that the fire in- 
creased the peak discharge by a factor of be- 
tween 2.0 and 2.8, and increased the damage 
by a factor of between 3.5 and 7.7. 


Fire Effect on Peak Discharge 


As with the deposition study, the effect of fire 
alone on discharges was estimated by determin- 
ing Fe for the individual 
watersheds and applying Figure 2. Including 
Fe as one of the variables in a regression analy- 


for the cover ages 


sis gave the following equation: 


5.118 4 


O.58S8 log rors/t: 


1.008 log A + 0.638 log P + 
1.946 log Fe’ 


Log Q 


The area, fire cover, and physiography varia- 
bles were highly significant and precipitation 
applying the 
the equation 


regression 
and the 
an esti- 
mate of the effect on peak discharges of various 
percentages of watershed burns for various 
years after the burn may be shown graphically 
(Fig. 4). From this figure it may be seen, for 
example, that burning 20 percent of a water- 
shed would be expected to be associated with 
an inerease of 55 pereent in the peak discharge 
if the 1938 storm occurred the first year after 
the burn, and a 13 percent increase the seventh 
vear after such a burn. 

It should be pointed out that the cover effects 
here measured, both for deposition and peak 
discharge, apply only to the present state of the 
watersheds. The authors believe that if during 
future interval of time, the watersheds 
receive improved protection for a long period, 
then soil building may occur and the maximum 
cover density may have an effect even greater 
than what is shown here. If, on the other hand, 
further misuse continues, the vegetation which 
occupies the area may be expected to become 
less and less dense, as has been observed for 
similar areas throughout the world and reported 
by Shantz (11). Under such conditions of de- 
creased density, cover changes will be neces- 
sarily smaller, and a sustained higher level of 
peak discharges may be expected to result. 


was significant. By 
coefficient of Fe 
) 


vegetation recovery rate from Figure 2, 


from 


some 


*The standard error of estimate of this equation was 
+0.126 log units, and the multiple correlation coefficient 
was .983. The standard errors of the partial regression 


coefficients were: for log A, +0.047; for log P, +0.266; 
for log r,r./r,, +0.215; and for log Fe, +0.412. 
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This is a study of a single storm. The results 
in a strict sense, then, apply only to this storm 
with its characteristies. However, in an approxi- 
mate way, the results may be expected to be 
indicative the results and effects of other 
major flood-producing storms. The effeets de- 
termined, while unduplicated in time, are rather 
well replicated in space, and the results may be 
applied generally over the 100-mile mountain 
front included in the study. 


of 


Summary and Conclusions 


1. A major flood-producing storm in southern 
California The individual effects 
of some storm and watershed variables on the 
momentary peak discharges measured at gaging 
stations and deposition oi sediment in reservoirs 


was studied. 


were obtained by multiple regression analysis 
Equations are given expressing the relations 
found. 

2. The amount of sedimentation of reservoirs 
as the result of the storm was found to be quan- 
titatively related to the maximum 24-hour pre 
cipitation, the forest cover density, the barren 
area, the area of old fires, and the area of the 
individual watershed. 

3. The peak discharges from watersheds were 
found to be related to the forest cover density, 
the maximum 24-hour precipitation, the water- 
shed physiography, and the area of the water- 
shed. 

4. The independent effects of forest fires on 
peak discharges and deposition from watersheds 
were isolated and quantitatively estimated 

5. It is concluded that for the area studied, 
with deeply fractured, permeable rock strue- 
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tures, a decrease in forest cover has an impor- 
tant effect in inereasing peak discharges and 
deposition during major floods. 
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RAR 


A Human Resource 


‘‘ONE resouree, the value of which has never been adequately appreciated, is 


the men and women engaged in conservation activities in federal service, uni- 


versities and colleges, and in some of 
ganizations 


and dedication to their work are one of our mightiest national assets. 


the state governments and private or- 


Through the vears I have known scores of them. Their intelligence 


A high 


proportion of them are shamefully underpaid, in terms of what their intelli- 
gence and personality could earn in the business world. 


‘“‘Two of them, Gifford Pinehot and 


Hugh HH. Bennett, have probably done 


more for their country than any except our greatest presidents.”’ 


From 


Road to Survival, by Wiuu1aM Voar. 








Cork Oak Planting Tests in California’ 


possibilities of 


To study the 


national forests of 


planting cork oak in the 
California, a number of plantations 
were established during a three year period beginning 
in 1942. From the results of these 
tions are made of how and where to plant for growing 


tests recommenda- 


cork oak commercially. 
THe cork oak tree (Quercus suber lL.) supplies 
a product, cork, useful in many diverse indus- 
Production of this valuable 
is centered in the Mediterranean Re- 
gion, principally in Portugal, Spain, and in 
parts of North Africa. The supply of cork to 
the United States, the 
heen jeopardized several times by war condi- 
tions. If the Mediterranean 
off and substitutes could not be 


tries. forest com- 


modits 


largest consumer, has 


souree were cut 
found for cork, 
only large-seale planting of cork oak could in 
sure a supply. This paper describes field experi 
ments conducted in California to find the eon- 
whieh cork oak eould be estab- 


ditions under 


lished 
Natural Habitat of Cork Oak 


habitats of cork oak. an ever- 


those portions of the western 


The natural 
vreen tree, are 
Mediterranean countries 
The tree will not 
tures In its juvenile stage. 
tures of 10° F, to 15° F. 
natural range, but mature trees have withstood 


having a maritime eli- 
endure low 
Minimum tempera- 
are said to limit its 


mate. tempera- 


much lower temperatures. On the Spanish pen- 
and in France its elevational 
varies from 2,000 to 2.700 feet above sea 
In North Africa, it is reported to grow 
at an elevation of 4,000 feet. 
having annual precipitation in 
The tree will thrive under 


instda southern 


limit 
Best growth oe- 
eurs on. sites 


eXCCSS or 20 inches 


rhe author wishes to acknowledge the assistance given 


by numerous members of this station and of several na 
The job of raising the stock and estab 
ishing and caring for the 
through their efforts In particular, 
chief of the Division of Management Research, 
and Palmer Stockwell, chief of the Division of Forest 
Genetics Research, contributed to the deve lopment of the 
plans and execution of the project. From the Regional 
Office, 5, Forest Service, C. W. Corson and C. E. 
Dunston now retired aided in the selection of the 
planting sites. Joseph Keyes, Fish and Wildlife Service, 
U. S. Department of Interior, supervised the rodent con 


tional forests 
plantations was possible only 
Duncan Dunning, 


Forest 


Region 


trol phase of the project. 


*Velaz de Medrano, Luis, y Jesus Ugarte. El alcor- 
(Cork oak and cork). Biblioteca 


noque ¥ el eoreho 
Madrid, Spain. 1922. 


Agricola Espanola, 236 pp. 





H. A. Fowells 


Silviculturist at the California Forest and 
Range Experiment Station, maintained by 
the Forest Service. U. S. Department of 
Agriculture in cooperation with the Univer 

sity of California, at Berkeley. 


high rainfall, but the finest grades of cork are 
produced under low rainfall and henee slow 
vrowth. 

Cork oak is somewhat demanding in its soil 
requirements. In parts of Spain natural for- 
ests ot cork oak are found mainly on soils de- 
rived from granite or slate-shales. The tree does 
not flourish on fact, the 
boundary between limestone soils and other soils 


limestone soils; in 
is often the boundary of the cork oak forest. 
It is generally considered that deep sandy soils 
produce the best cork vields. 


European Regeneration Methods 


Although cork oak does reproduce naturally 
in the western Mediterranean countries, the tree 
is often seeding or planting. 
Acorns are collected in the early fall, and the 
hest seed is obtained during the middle of the 
ripening period. Without proper storage the 
seed remains viable only a short time; hence, 
seed must be sown in the fall or stored under 
cool, moist conditions until sowing in the spring. 

Some surface preparation of the soil usually 
precedes direct seeding. The amount of prepara- 
tion depends on the type of seeding. whether 
furrows prepared 


propagated by 


broadeast, sown in rows or 
by plows, or sown in spots prepared by hand. 
Direct seeding in some form is a more common 
method of artificial regeneration than planting 
of voung trees. 

The stock used in planting varies in age from 
seedlings just germinated to trees 10 or 12 years 
old. germinated are trans- 
planted directly to the planting site. Again, 
seedlings about 2 months old are dug, their 
roots pruned to a length of about 114 inches, 
and the seedlings are replanted in wide spae- 
ing; this stock is outplanted in the fall of the 
second year. Seedlings 5 or 6 months old may 
be root-pruned in place and then outplanted 
in the fall as soon as new roots appear. Another 
practice is to transplant year-old seedlings for 
outplanting when they are 5 or more years old. 
Nursery procedure tends to develop stock with 


Sometimes acorns 





lateral root instead of the 
long taproot common to cork oak seedlings. All 
stock other than germinated balled 


and planted in holes previously dug to fit the 


a bushy or system 


acorns is 


size of the stock. 
Early California Planting 

Cork oak was first grown in California from 
acorns brought in by the Patent Office of the 
Federal government in No earlier intro- 
duction is on record, and the larger trees now 
living date to about the 1858 importation of 
Because cork oak is a pleasing and in- 
teresting thousand 
have been planted in parks, lawns, and road 


1858. 


acorns 
ornamental, several trees 
strips in the warmer portions of the state. Met- 
ealf® lists 21 counties of the state in which the 
trees are growing. 

There are a few actual plantations of cork 
oak in the state. In Bidwell Park, Chico, ap- 
proximately 300 trees survive of 400 planted by 
the Plant Introduction Station at Chico in 1904. 
Of these 166 were large enough to be stripped 
for the cork bark by Metealf* in 1940. A plan- 
tation of about 60 MeGill 
ranch at Oakville, Napa County. Early attempts 
by the Forest Service to plant cork oak on burns 
and brushfields of the Santa Barbara National 
Los Padres National Forest 
complete Poor planting 
stock, rodents and other animals, fire, and flood 


trees grows on the 


Forest (now were 


failures sites, poor 
were blamed for the losses. 

Tne reported sueecesses of trees and planta 
that crow in 


many parts of California 


eork oak ean 
Sut reported and un 


tions demonstrate 


reported failures indieate that establishment is 


Failure may result from the 
lack of 
protection, or 


not always certain 
the wrong kind of stock, from 
proper treatment, lack of 


from planting in the wrong place 


use of 


from 


Purpose of the Experiments 


To find out how and where cork oak could be 
planted in California’s national forests a series 
of field experiments were planned. Specifieally 
thes were designed to: 

] Determine the best method of 
If planting were the best method, then to 


reeenera- 
tion 


determine the best type of stoek 


Metealf, Woodbridge. Cork oak planting in Cali- 
nia. The Crown Cork and Seal Company, Ine., in 
ith the University of California and the 
of Forestry, Department of Natural Re- 
14 pp. Ilus. No date. 


Py 
ilf, Woodbridge. The cork oak 
fconomic Botany 1:26-46. 1947, 


tree in Cali 
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2. Determine the minimum cultural treat 
ment necessary to get reasonable survival. 
upon 


planted suecessfully. 


3. Determine the kind of sites which 


cork oak might be 


The Planting Experiments 


Plantations were established in central and 
southern California for three successive years, 
beginning in 1942. These planta- 
tions are designated as Tests I, II, and III, ae- 


Kach test 


December, 


cording to the year of establishment. 
sought information pertinent to the three major 
problems. In this section of the paper, the indi- 
vidual tests will be described brietly, after which 
locations, design, method, stock, and treatments 
will be deseribed in some detail. 

Test I 
plantations with a total of 4,500 seedspots, was 
designed to test the possibility of direct seeding 


This first experiment, consisting of 6 


as a means of regeneration. The seedspots were 


viven no treatment or were weeded, watered, 
or weeded and watered 

Test I1--The second experiment 
parts. One part, (Test ILA 


spots, potted trees, and bare-root 


had 


compared seed- 


three 
trees given 
weeding and watering treatments, singly and in 
combination for 1 or 2 vears. Three plantations 
in the test contained 1,200 seedspots, 675 potted 
trees, and 1,050 bare-root trees apiece. In an 
other part, Test IIB, ten plantations with 300 
seedspots and 300 potted trees each were treated 
with no weeding, weeding for 1 vear, and weed 
Five of these plantations con 
each, which were 
In Test I1C 7,000 potted trees 
received no treatment 

Test III 
tions contained 225 each of seedspots, bare-root. 
root-pruned trees and 
Half of the and potted trees were 
topped. Weeding was the only treatment 


ing for 2 vears. 


tained 300 bhare-root trees 


treated likewise 


In the final experiment 2 planta 


hare-root potted trees. 
bare root 


Selection of Planting Sites 

Behavior of the tree in its native range and 
in California that might 
be expected to grow in the same areas as the 
California oaks, particularly the live oaks. Mueh 
in the woodland-echaparral and 
woodlan (Fig. 1), and is used pri- 
marily for grazing. Most of the cork oak trees 
in the state grow on agricultural or park land, 


indicated eork oak 


of this land is 


grass types 


*The vegetative type map of California has been pre 
pared under the direction of A. E. Wieslander, in charge, 
Division of Forest Kec California Forest and 
Experiment Station. 


momies, 


Range 
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which doubtless would be economically unavail- 
able for large-seale cork-oak planting. 

Within the general woodland type, the 14 
locations shown in Figure 1 were selected with 
the following considerations : 

1. The land should be controlled by the For- 
est Service, at least by temporary agreement. 

2. Annual precipitation should average at 
least 15 inehes and frost pockets should be 
avoided. 

3. There should be little tree or brush cover 
on the plantation beeause labor would not be 
available for clearing. 

4. Soil should be well drained and light tex- 
tured. 

5. Livestock must be exeluded from the plan- 
tations. 

6. There should be no restriction on the use 
of poison for rodent control. 


Design 

A randomized block design was used in all 
the plantations except Test ITC in whieh no 
comparisons were planned. In Tests I, ITA, and 
IIB the unit of measurement was a group of 
25 seedspots or trees arranged 3 feet apart in 
a square. In Test IIT a row of 45 seedspots 
or trees constituted a unit of measurement. 


Collection of Seed 

Acorns for direct seeding and for production 
of planting stock were collected from trees at 
Davis, in central California, for planting in the 
part of the state and from trees in the 
vicinity of Angeles for planting in the 
part of the Acorns were kept 
in cold storage until the time of planting. 

The germination rate of several lots of freshly 
collected acorns was found by Mirov® to vary 
from 76 to 92 found that 
rapidly with loss of mois- 


central 
Los 


southern state 


also 


pereent Ile 
acorns lose viability 
ture in 

The germination rate of acorns used in Test 
I was 40 percent month after collection 
and two weeks after seedspotting was completed. 


storage 


one 


Plantation Establishment 

were planted in spots 
which sod or weeds and the 
soil of which was loosened with a hoe. In Test 
I, five acorns were planted in each spot at a 
depth of two inches. This depth proved to be 


Seedspots. Acorns 


wert eleared of 


*Mirov, N. T. Storage and germination of California 
cork-oak acorns. Forest Research Note No. 36. Cali- 
fornia Forest and Range Experiment Station, Berkeley. 
18 pp. 1943. (Processed. 
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too deep. Subsequently only three acorns were 
planted per spot at a depth of one inch. Seed- 
spots in some tests were protected from rodents 


by the use of hardware-cloth screen cones 
(Fig. 2). 
Potted — trees. Germinated acorns were 


planted in tar-paper pots filled with soil and 
were then grown for one season. The pots were 
4 inehes in diameter and 12 inehes high. The 
tops of some potted trees were pruned off at the 
lowest leaves to produce topped potted stock. 
The trees were not removed from the pots at 
the time of planting but the pots were slit along 
3 or 4 sides to facilitate root extension. 
Bare-root  stock.—Seedlings grown in 
seedbeds for one season to produce the bare- 


were 
root stock. Some seedlings were removed from 
the seedbed at age 2 months, their roots pruned 
to a leneth of 4 to 5 inehes, and the seedlings 
replanted. When the stock was lifted for out- 
planting, the roots were pruned to a length of 
8 to 9 inches. The tops of some bare-root stock 
were pruned off at the lowest leaves to form 
topped bare-root stoek. The stock was packed 
in wet moss for shipment. 

3oth bare-root stock and potted trees were 
nurseries at the Institute of Forest 
*Iacerville, and at the Devil Can- 
Jernardino. 

illustrated in 


grown in 
Geneties, near 
yon Branch Station, near San 
Types of 
Figure 3 


planting stock are 


Treatment 


Seedspots, potted trees, and bhare-root stock 
were given some of the following treatments in 
the several tests 
1. No treatment 
2. Remove radius of 
from around the spot or tree onee in early April. 

3. Apply 4 gallons of water per spot or tree 
onee a month in June, July, August, and Sep 
tember 

$. Weed and water as in 2 and 3 above. 

Treatments were repeated the second vear in 
some plantations to find the length of time sueh 
treatment was necessary. In Test ITA the weed- 
in, watering, and combination treatments were 
repeated the seeond vear on part of the planta- 
In Test ITB weeding was repeated the 
second vear in some plantations 

The possibility of using a tar-paper ground 
muleh as a substitute for weeding was explored 
in Test ITA. 
were placed around unsereened seedspots and 
potted trees 


weeds for a 18 inehes 


tions 


These covers, 18 inches square, 











CorK OAK PLANTING TESTS 


U. 8S. Forest Service 
Fig. 2.—Cork oak seedspots, unprotected and protected by hardware-cloth screen cones, at 
Temeseal Guard Station, Cleveland National Forest. 
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vin. ws ect 
U. d. Lurest Servuwé 
Fic. 3.—Types of one-year-old cork oak planting stock: 1, potted; 2, potted and topped; 
3, bare-root; 4, bare-root and topped; 5, bare-root, root-pruned; 6, bare-root, root-pruned 
and topped. 
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Because of soil conditions or lack of labor, not 
all plantations were given the treatment orig- 
inally planned. In Test I acorns in two of the 
plantations germinated so poorly because of 
conditions that no treatment 
was given the plantations. In one plantation 
of Test I'A and of Test IIT lack of labor pre- 
vented the seheduled treatments. Data from 
such plantations were not included in the results 
if the lack of treatment made comparison or 


waterlogged soil 


averages impossible. 
Rodent Control 


When these planting experiments were 
started, little was known of the type or amount 
of rodent control that might be necessary. As 
a preeautionary control thallium- 
treated oat bait was distributed one or two days 
in advanee of seedspotting. A small handful 
of this bait was placed about every 10 feet in 
the plantation and in a surrounding strip 100 
feet wide. To control gophers (Thomomys Spp. 


measure, 


which might damage the roots of voung cork oak 
trees, small pit ces of earrot dusted with strveh- 
nine were placed in all burrows or tunnels that 
could be located with a probe in the plantation 
and surrounding strip 


Germination in Seedspots 


The proportion of seedspots in which one or 
more acorns germinated was high enough to en- 
use of direct Of a total 
of 3,000 seedspots in 4 plantations of Test I, 
germination occurred in 44 percent of the un- 
screened, untreated spots, in 56 percent of the 


courage the seeding. 


screened, watered spots, in 85 pereent of the 
sereened, weeded spots, and in 90 percent of 
the screened, watered, and weeded spots. Prac 
tically no germination occurred in an additional 
1,500 seedspots in two plantations which be- 
came water-logged after heavy rains. 


(Germination in 2.100 seedspots of Test ITA 
was: 
Unsereened Screened 
Treatment seedspots seedspots 
Percent 

MOD wccdksacdnnces 75 ad 
WHEN stadcadoineces 83 o4 
WOES sdccconsaccee 89 97 
Watered and weeded 92 97 


In an additional 1,050 seedspots on a heavy clay 
negligible. 


soil, germination was 
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In Test ITB acorns germinated in 49 percent 
of weeded and in 50 percent of the unweeded 
spots, in a total of 3,000 seedspots. The seed- 
spots were unscreened. 

In Test III] acorns germinated in 63 percent 
of the spots in one plantation and in 99 percent 
of the spots of another. There 225 un- 
sereened spots in each plantation. 

The tests indicate that the protection of seed- 
spots by screens as a rodent control measure is 
not necessary. In only one plantation was there 
any indieation of extensive rodent pilferage. 
In another, blue jays were observed digging out 
the acorns. The effectiveness of the preplanting 
rodent control by poisoning is not known. How- 
ever, rodent control is essential during the early 
life of the plantation (See 
talitvy’’) and henee may as well begin at plant- 
ing time. 

The tests indicate also that 
mination is increased slightly by some form of 


were 


‘‘eauses of mor- 


the rate of ger- 


treatment, probably as a result of the loosen 
ing of the soil, which would aid the emergence 
of weak or tardy seedlings. This inerease with 
treatment was evident particularly in the first 
series of tests, in which the acorns were planted 
2 inches deep. On the whole, germination in 
spots treated simply by one weeding in early 
season was practically as good as germination 
in the most elaborate treatment: weeding plus 
4 monthly waterings. 


Survival 
Comparisons of survival rates indicate that 
certain methods, stock, and treatments are pref- 


erable either because the rate of survival is 
higher or beeause the method, stoek, or treat- 
ment is cheaper. This rate of survival is the 


ratio, in pereent, of the number of trees living 
at any time to the number planted. Ordinarily 
the rate of Survival of seedspots would be based 
upon the number of spots in which a seedling 
germinated To seedspotting with 
planting, however, in this report the rate of 
survival of seedspots will be the ratio of the 
number of seedspots having one or more living 
seedlings to the number of spots planted. 


compare 


Method of Planting 


As a means of establishment, seedspotting was 
as effeetive as the planting of the expensive 
potted stock. In each test the first-year survival 
of seedspots was at least equal to that of potted 
(Table 1). The effectiveness of seedspot- 


stock 
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ting did not decrease in the second year (Table 
2). The apparent increase in the second-year 
rate of survival of potted trees in Test IIB 
results from the use of fewer plantations for 
second-year survival counts. First-year survival 
of potted trees in these same plantations was 
severa! percent higher than the second-year rate 
shown. 
Kind of Stock 


Potted stock was superior to the bare-root 
the basis of first- and 
(Tables 1 and 2 Al- 
though root-pruning produced bare-root stock 
with a well-developed root system (Fig. 3), this 
but little better than the un- 
Topping of the potted trees in- 


stock in every test on 


second-year survival 


stock survived 


pruned stock. 


FIRST-YEAR SURVIVAL OF 


xl of establishment 


Plantina stock 


Potted trees 


Potted trees, topped 


Bare-root trees 


IND-YEAR SURVIVAL 


Test series 


Planting stock 


Potted trees 


Bare-root trees 


Bare-root trees root-pruned 
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creased survival only slightly. Topping of bare- 
root stock, however, increased survival substan- 
tially. 
Treatment 

Some treatment or eare is apparently neces- 
sary to obtain even moderate survival of cork 
In all tests the survival of seedspots and 
was 10 pereent 
One early weeding was as 


oak. 
stock given no care less than 
(Tables 3 and 4 
effective as watering monthly during the sum- 
mer and early fall. The combination of weeding 
and watering did increase survival appreciably. 
Watering, however, is a costly procedure and 
may not be feasible in larger plantations. Treat- 
ment affected the survival of bare-root stock 
only slightly. Beeause survival of this stock 


PLANTING STOCK 


Basis Survival 


Number Percent 


3,000 33 
2,100 42 
3,000 9 

905 99 


parry ) 


1,050 
3,000 
7,000 


9° 


pane ] 


225 
1,050 
1,500 


9905 


a0 


995 


1,050 


995 


‘ SEEDSPOTS AND PLANTING STOCK 


3asis Survival 


Number Percent 
3,000 
2,100 
1,200 


1,050 
1,200 


1,050 


1,050 
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was generally poor, the data included 


3 and 4 


Seedlings and potted trees surrounded by tar- 


are not 
in Tables 


paper covers survived as well as those which 
were weeded. These covers might be substituted 
Placing the 
however, required as much time for 


for weeding cover around the tree, 


labor as 
around the 


weeding o1 oeing tree 


Duration of Treatment 


Treatment after the first vear is not neeces- 


sary, aceording 1 the results of test series ITA 


and IIB in Tabl 


taproot 


} Cork oak develops a deep 


syste! Apparently if the lives 


tree 
is able 


through the first vear, this root system 
to sustain the tree subs quently. Losses in these 


plantations durit v the seeor d vear usually re 


from ani 


Causes of Mortality 


e first vear in the plan 
vidently died beeause of 


try 7 ; 
oO op 


nN! oisture Many oft the losses 
oeeurred soon 
still moist Alt] 


; 
rees Ss 


ered 


planting when the soil was 


, 
ough moisture was present. the 


idence ot 


vrowth, but with 


IS Time 


and tu rown, Li 


SSCS iT tI 
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were common particularly among the bare-root 
trees, the root systems of which were apparently 


unable to supply the moisture required. Later 


in the season other trees died when soil mois- 


ture was low 


Frost killing of seedlings was noted during 


the first year in several plantations. The most 
severe damage was at Cameron, where the mini 
mum temperature estimated to have 
dropped to 22° F 


tion. 


was 
shortly before the examina- 
Many trees that survived the first 
killed by Poisoning 
at the time of planting no doubt controlled the 


\ ear were 


gophers the second vear 


gophers temporarily. However, in the seeond 


vear gophers reinvaded most of the plantations 


roots of the surviving cork 


and chewed off. the 


oaks. On the several plantations in) which 


gophers were absent or controlled, survival at 
the end of 2 vears was better than 50 percent 
overall, and as high as 80 pereent in some treat 
ments 


Grasshoppe rs cle foliated the trees in some 


The extent to which defoliation was 


plantations. 


atal is not known 


Some of the trees re sprouted 
Those whieh did not 


other 


e vear after defoliation 


have died from Causes 


Continued 


» TREES BY TREATMENT 
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defoliation certainly would be detrimental to the 
trees. 

Livestock and deer damaged some plantations 
Trees which might have survived in 
the large plantation at Pendola were practically 
wiped out by the inadvertent admission of 
mules. off by deer re- 
sprouted the following vear. Repeated browsing 
could at least prevent development of the tree 
even if it continued to resprout. 


severely. 


Some trees clipped 


These observations suggest that the planting 
of cork oak will not be suecessful unless gophers 
are controlled and livestock excluded. Beeause 
the exclusion of deer is difficult and costly, areas 
with deer concentrations probably should not 
be planted. 


Suitability of Planting Sites 


Some of the plantations were apparently lo 
eated in areas unsuited to cork oak beeause of 
At the San Joaquin 
Experimental Range, near O’Neals, the soil of 
Vista 

The elimate of the area is charae 
hot, dry summers and annual pre- 
about 20 Ifere only 1 
percent of the seedlings and potted trees were 


climatie or soil conditions. 
the plantation was a shallow phase of 
sands loam 
terized by 
cipitation of inches, 
Even of 
those trees weeded and watered, less than 3 per- 


alive at the end of the second vear. 


cent survived. By contrast the second-year sur- 
vival on a duplieate plantation near Placerville 
percent. The survival of those trees 
weeded and watered was 81 percent. The soil 
here is a deep Aiken elav loam and the annual 
preeipitation is about 35 inches. 


was 58 


The survival of two plantations on very sandy 
soil and of one plantation on heavy elay was 
very The sandy soils dried out early in 
death to the trees. 

soil, germination was poor 


poor 


the vear, eausing most of 
On the 
and the stickiness and compactness of the soil 


prevented good planting. 


heavy elay 


Frost-killine was observed in three planta- 
Havilah, and near North- 
The suseeptibility of voung cork oak to 


tions, at Cameron, at 
fork 
frost damage should be considered in the selee- 
tion of planting sites. 

Accurate of the 
different planting sites and the loealities which 


appraisal of the suitability 
they might represent was not possible in these 
often the result 


of such biotie factors as inseets, gophers, and 


short-time tests Losses were 
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livestock which might be controlled, and not of 
climatie The indicate that 
poorly drained soils or very sandy or very heavy 


factors. tests do 


soils are not suitable. Because of the extremely 


dry climate in the lower reaches of the wood- 
land-grass type, cork oak can probably be es- 
tablished there only with constant watering, 
even though native oaks do grow there. 


Conclusions: How and Where to Plant 
Cork Oak 


Selection of planting site—It cork oak is to 
be grown for commercial purposes rather than 
just as an ornamental, the planting site prob- 
ably should be located in the higher or wetter 
parts of the woodland vegetation types. The 
lower portions of the types, where Douglas oak 
(Quercus douglasi Hook and Arn.) is the com- 
mon species, may be too dry. The plantation 
should not be located in a frost pocket or on 
shallow or poorly drained soils. Soils of sand 
or heavy clay texture should be avoided. Be- 
cause some cultivation is necessary, topography 
permitting machine cultivation is desirable. 

Method of planting.—Seedspotting, which ap- 
pears to be as effective as the planting of potted 
trees, is by far the cheapest method of planting. 
Three acorns should be planted about an inch 
deep in each spot. Acorns should be planted as 
soon after collection in the fall as the soil be- 
If potted trees are used, their tops 
should be pruned back to stubs about 2 inches 
long. Potted stock may be planted during the 
winter or early spring. 

Treatment._Weeds should be removed from 
around the trees for a radius of 114 to 2 feet in 
late Mareh or early April. Weeding may be 
accomplished mechanically if the topography of 
the ground permits. Somewhat 
may obtain if the trees are watered monthly, at 
least during the summer and early fall. No 
treatment is necessary after the first year. 

Protec tion. 


against 


comes wet. 


greater success 


The plantation must be protected 
livestock and gophers. Protection 
against deer also is advisable though not plant- 
ing where deer concentrate may be more prac- 
ticable. Gophers may be controlled by the dis- 
tribution of poison baits at intervals. Gopher 
control should be started prior to planting and 
must be maintained throughout the early life 
of the plantation. 








Discolorations and Decay from 
Increment Borings 


crement 
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damage from 
nesota, 
Ap 
om Penn 
compara 
$ ¢ Northeast. 
col 1 and 
rd 


been made 
nd the 
ew data 


s and 


some 
wds, particularly 
as should be held 
made as near 
the 


ha 


should be 


to minimize damage 


the 1930's, the number of forest sur- 
veys and inventories being conducted increased 
fold, these and addi- 
tional forest activities, the use of the increment 
Absence of information on 


follow 


DuRING 


many and as a result of 
borer also increased 
the that 
made it advisable to initiate studies on this sub- 
ject. About 100 bored trees of several eastern 
species were located and cut for examination 


defects boring various species 


by several pathologists, and the observations re- 
In addition, ex- 
perimental were in the Lake 
States by Lorenz? in Pennsylvania by Sleeth, 
and in North Carolina and Georgia by Hepting. 
The 
the pathological effects of boring different spe- 
cies, and the effects of disinfecting the borer, 
the hole upward or downward, and 
plugging the untreated maple or 
black loeust dowels or creosoted maple dowels. 
The Lake States trees were cut after 2 years, 
but the Pennsylvania and southeastern 
were left for 10 vears. Periodie data on heal- 
ing and surface defects were taken only for the 
trees in the Southeast. This paper presents the 
results the Pennsylvania and southeastern 
studies, together with comparative data from 
the Lake States and northeastern studies, to 
provide a summary of the investigation into de- 
fects resulting from increment boring conducted 
by the Division of Forest Pathology personnel. 
Mever and Hayward® found that increment bor- 


leased in 1939 by Campbell! 


borings made 


purpose of the studies was to determine 


slanting 


holes with 


trees 


of 


increment borings. 
Pathology, Bureau of Plant Industry, 
Mimeo. 7 pp Illus 13, 1939 
Diseolorations and decay resulting from 

hardwoods. Jour. Forestry 42:37 
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Agriculture, in with 
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Plant Industry, Soils, and Agricultural 
Engineering, U. S. Department of Agricul 
ture, at Yuma, Ariz. 


search 


cooperation the South 


pathologist, 


stationed 


ing in Douglas-fir resulted in minor loealized 


defect. 
Methods of Study 


The southeastern trees were bored in the fall 
of 1937. Near Asheville, N. C., six borings were 
made, about 3 inches deep in each of 10 trees 
of white oak (Quercus alha L $ to 11 
d.b.h., searlet oak (Q. coccinea Muench.) 5 
12 inches d.b.h., vellow-poplar (Liriodendron 
tulipifera L.) 4 to 16 inches d.b.h., sugar maple 

Acer saccharophorum Koeh) 3 to 11 
d.b.h., and 5 trees each of piteh pine (Pinus 
rigida Mill.) 12 to 17 inehes d.b.h., and short- 
leaf pine (P. echinata Mill.) 12 to 14 inches 
d.b.h. Near Blairsville, Ga., six borings were 
made in each of 9 white pines (P. strobus L.) 7 
to 15 inehes d.b.h. The holes were spaced 1 
foot apart, starting 2 feet from the ground, and 
arranged spirally around the trees. One-half 
of the plugged with tight-fitting 
blaek dowels driven almost 
flush with the eambium, and one-half were left 
open. One-third of the holes were slanted up- 
ward, one-third downward, and one-third were 
IIealing and surface defects were 
measured annually for the first 5 and 
again at 7 and 10 years. 

The Pennsylvania borings 
Kane during the fall of 1937. Four holes were 
bored in the following: 9 red maples 
(Acer rubrum I.) 6 to 14 inehes d.b.h., 8 sugar 
maples 6 to 8 inches d.b.h., 5 yellow birehes 
(Betula lutea Michx.) 7 to 10 inehes d.b.h., 4 
sweet birches (B. lenta L.) 8 to 11 inehes d.b.h., 

Vaqnolia acuminata T..) 8 to 
and 1 beech (Faqus grandifolia 
The holes were spirally 


inches 
to 


inches 


holes were 


loeust heartwood 


horizontal. 
years 


were made near 


each of 


3 eucumbertrees 
12 inehes d b.h.. 


Ehrh.) & inehes d.b.h 
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the holes on 
undisinfeeted 


Three of 
with an 
borer, one of which was plugged with a ereo- 


arranged, 1 foot apart. 


each tree were made 
soted maple dowel, one with an untreated maple 
dowel, and one left open. The fourth hole was 
made with a borer dipped in 95 percent alco- 
hol, and was left open. Subsequent data on the 
Kane borings were taken only at the end of 10 
vears. A variety of crown classes were repre- 
sented at all three localities, but all trees were 
in at least fair condition. 


Closure of Holes 


The rate of closure of holes is shown in Table 
1. This rate was influenced particularly by the 
amount cambial dieback around the holes. 
Dieback of the cambium to a width of 1 inch, 
and a leneth of 4 to 10 inches was common 
in the northern hardwoods. Dieback in the oaks 
slight and the rapidly. In 
vellow-poplar, holes in dominant trees healed 
rapidly, but all holes in intermediate or sup- 


of 


was holes closed 


pressed trees became the centers of Nectria ean- 


kers. Two trees were killed by these ecankers. 
All holes in the North Carolina sugar maples be- 
came the centers of Nectria eankers that delayed 
healing, and much of the dieback around the 
Kane wounds was due to Nectria. Diehack was 


EFFECT ON CAMBIUM AND RATE 


cambial 
hole 


Length 


Average 
dieback at 
Width 


Locality 
and 
Holes 


species 3 years 


Number Inches Inches Percent 


Southeast 
White 


oak 60 


60 


60 


Searlet oak 
Yellow poplar 


Sugar maple 


White pine 


Shortleaf 
Pitch pine 


Kane, Pa. 


pine. 


Sugar maple 

Red n aple cece 
Black bireh , 
Yellow birch... 


Cucumbertree 





5 vears 


Percent 


100 


100 


367 


slight around the holes in pine, and closure was 
delayed only by hardened gum or protruding 
plugs. At the end of 10 years half of the yellow 
birch borings were still open as a result of Nee- 
tria eankers. 


Defects Following Boring 


External defects—The invasion of the injured 
bark of most of the diffuse-porous hardwoods by 
species of Nectria not only delayed healing, but 
increased considerably the loeal defects and ex- 
posed the trees to deeay. 
nial ‘‘target’’ cankers were produced, and in 
yellow-poplars in the lower crown classes these 
cankers killed trees. In the oaks and pines, sur- 
face defects were minor sinee there was no can- 
kering and very little dieback. 


In some eases, peren- 


For con- 
venience and comparison, the new data on dis- 


Internal discolorations and decay. 


colorations and decay from the Pennsylvania 
and southern studies are combined in Table 2 
with the published figures from Lorenz’s Lake 
States study and from Campbell’s northeastern 
report. Below is a brief account of the internal 
defects resulting the 
species represented by one or more of the four 
The extent of diseolorations about the 
holes within a given species was very consistent, 


from boring, for each of 


studies. 


OF CLOSURE OF INCREMENT Borer HOLES 


Holes closed after 


10 years Remarks 


Percent 


100 Closure uniformly rapid. No surface de 
fects. 

Same as for white oak. 

Closure rapid on dominant and codomi- 
nant trees. On suppressed trees, no 
closure, due to Nectria eankering. Two 
trees killed by cankers were not in- 
cluded in elosure data. 

Nectria cankers formed at all holes and 
delayed closure. 

Healing impeded only by hardened pitch 
and plugs that were not driven in far 
enough. No surfaee defects. 

Same as for white pine. 

Same as for white pine. 


100 


99 


‘a 


for dieback unknown. 
for dieback unknown. 
Open Nectria cankers present. 
Open Nectria cankers present. 
Closure rapid. No surface defects. 
Closure rapid. No surface defects. 


Reason 


Reason 
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but the occurrence of decay was variable from 
tree to tree. All discolorations were only slightly 
wider than the holes and extended about the 
same distance above the holes as below. 
Basswood. Ve rv dark discoloration involv- 
ing about 1 linear foot, with very localized decay 
few (See figure 1, A, in article by 


in a cases 


Lorenz 

Beech. watersoaked-ap- 
pearing discoloration, involving about 2 linear 
feet. Localized deeay about the holes was com- 
mon. 

Birches.—Reddish-brown discoloration similar 
to ‘‘red heart’’ invariably followed boring, and 
often extended 7 feet or more up and down the 
(see figure 1, B, in the article by Lorenz). 


Brown, somewhat 


trunk 


TABLE 2.—DISCOLORATIONS AND 


Age of 


borings 


Holes 


Number 


Basswood Northeast? 3,4 


Lake States 


Beech Northeast 


Pennsylvanit 


Northeast 
Northeast 
Lake 


Birch, paper 
Pennsylvania 


Northeast 


ake States 


L 
P 


ennsylvania 


Cucumbertree Pennsylvania 
Maple, red Northeast 
Pennsylvania 
Northeast 
Lake States 
Pennsylvania 
Southeast 


Maple, sugar 


Oak, scarlet Southeast 


Oak, white Southe: 


Pine, pitch Southes 10 


Pine, shortleaf Southeast : 10 
Pine, white Southeast : 10 


Yellow poplar Southeast 10 


DECAY 


Year 8 
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The birehes underwent more extensive discolora- 
tion than any other species. Decay, involving 
an average of about 1 linear foot, was observed 
in about 20 percent of the birches. 

Cucumbertree—Deep blue discoloration, in- 
volving an average of 3 linear feet, with no ob- 
vious deeay. 

Waples.—A dark discoloration in red 
maple commonly known as ‘‘ black heart,’’ and a 
discoloration of sugar maple involved 
from 1 to 2 linear feet (Fig. 1, F). Sugar maple 
was represented in all four studies, and loealized 
decay occurred to some extent about holes in 


very 


brow Nn 


all four localities. 

Oaks.—-The oaks had a very narrow band of 
sapwood and the discoloration was confined to 
BorkINGS 


FROM INCREMEN 


Diseoloration Decay' 
Wounds 
affected 


Mean 
vertical 
extent 


Mean 


Type extent 


Inches Per 


Blackish band 
Dark gray band 


Inches 


Watersoaked band 
Brown band 
Reddish 
Reddish 
Reddish 


band 
band 
band 


Brown band 
Reddish 


Reddish 


Reddish 


band 
band 
band 


Blue band 


Black 


Brown 


band 
band 


Dark band 

Tan band 

Brown band 
Brown band 
Narrow black line 
Narrow black line 
Deep pitehy zone 
Deep pitchy zone 
Local pitchy zone 


Blue band 15 10 


‘Most of the decay was saprot, and had already progressed about as far up and down the trees as it probably 


would. There was some true heart rot, however, 
*Data from publication cited in footnote 2 in text. 


*Data from publication cited in footnote 3 in text. 


that would undoubtedly eventually result in considerable cull. 
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a thin line in this zone (Fig. 1, A and B). A 
few cases of true heart rot developed, but, gen- 
erally, internal defects in the oaks were slight. 
Campbell’s observations on other ring-porous 
and semi-ring-porous hardwoods (ash, black 
cherry, and hickory) indicate that this group 
as a whole develops few serious defects from 
boring. 

Pines.—None of the pines became decayed. 
White pine developed very localized pitch-soak, 
involving only about 3 linear inches, pitch pine 


Fic. 1.—The internal appearance of trees bored with an 
increment borer 10 years before. All borings were made 
from the upper side. The total lengths of the discolora- 
tions in these pieces were as follows: A—scarlet oak, 
negligible; B—white oak, negligible; C—white pine, 3 
inches; D—shortleaf pine, 24 inches; E—yellow-poplar, 
$1 inches; and F—sugar maple, 35 inches. 
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about 7 inehes, and shortleaf pine developed 
a heavily piteh-soaked band about a foot long 
(Fig. 1, D). 

Yellow-poplar.—Extensive deep-bluish discol- 
oration of the type known as ‘‘blue-butt,’’ aver- 
aging about 2 feet in length (Fig. 1, E). Lo- 
calized decay, about a foot in length, occurred 
in a few cases. 


Effects of Slanting or Plugging Holes or 
Disinfecting the Borer 


In the southeastern study, the holes were 
slanted various ways to catch or to drain water. 
In no species was there any significant differ- 
ence in the amount of discoloration or decay 
between holes slanted upward or downward, or 
made horizontal. 

Plugging the with dowels seemed to 
reduce the incidence of decay in the Lake States 
study, and in the Pennsylvinia study there 
were 17 decay cases among the unplugged holes, 


holes 


compared with 12 among the plugged holes. In 
the study there were 8 decay 
cases among the plugged, compared with 7 
among the unplugged holes. Plugging had no 
effect on the amount of discoloration that fol- 
lowed boring. While, in general, plugging had 
little good effect, it had some definite disadvant- 
ages. Unless the plugs were hammered flush 
with the cambium, closure was delayed. Ham- 
mering flush tended to injure the ecambium. If 
the dowels fitted tightly and were dry when 
inserted, they swelled later, and in many in- 
stances this swelling split the trunks for several 
inches. 

Disinfecting the borer prior to use had no 
ultimate effeet on internal diseolorations or de- 
cay in either the Lake States or Pennsylvania 
studies, which were the only ones in which 
disinfection was tested. Many of the discolora- 
tions are of a chemical nature, which would not 
be affeeted by borer disinfection. Even if some 
diseolorations involve organisms, Lorenz found 
that the population of possible staining fungi 
and bacteria was not affected by the preventive 
disinfection measures employed. 


southeastern 


Summary 


Most of the diffuse-porous hardwoods devel- 
oped eankers at increment borer holes. These 
eankers retarded healing to such an extent, in 
four species, that 10 years after boring, some 
of the holes were still open, and in the Penn- 
sylvania yellow birch, half of the holes were 





0 


still open after 10 years. The ring-porous woods, 
which are generally less susceptible to Neetria 
eanker, and the pines, developed little c¢ambial 
dieback and healed relatively quickly. 

Boring almost invariably resulted in exten- 
sive discolorations in the diffuse-porous hard- 
woods. These 
feet in length and were generally little wider 
hole. Ih 
from 


diseolorations were often several 


than the the ring-porous hardwoods 


discolorations boring were seldom more 


than a few inches in leneth, and in the pines 
pitech-soaking, varving from 3 


were limited to 


inches in white pine to 11 inches in shortleaf. 
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veloped only an occasional case of heart rot at 
the holes, while some of the northern hardwood 
had deeaved wood at approximately 
half of the holes. Most of this decay was saprot 
and would not work very far up and down the 


species 


tree. 

Slanting holes upward, plugging them, or dis- 
infecting the borer appeared to have no impor- 
tant effect on the amount of defect that followed. 

Increment boring damages most hardwoods 
to a far greater extent than the mere making of 
a small hole. Sinee these defects develop equal- 


lv both upward and downward from the holes, 


borings should be made as near to the ground as 


All species except the pines developed loeal- 
practieable for the purpose intended, to mini- 


The 


of deeay cases varied among species and among 


ized decay at some of the holes. percentage 


mize surface defects, and internal diseolorations 


localities within a given species. The oaks de- and deeay. 


BRB 


Abstract of Thesis 
Growing Space Ratio As Related to Form and Development of Western White 
Pine. By Dale L. Arnold. 
tables, 5 figs. 1948. School of Forestry, University of Idaho, Moscow. 
four pole and sapling stands of western white pine in 


i8 pages of double-spaced thesis paper. 14 


SAMPLE data from 
north-central Idaho were analysed to determine the relationships existing be- 
tween various tree and growth characteristies. Significant or highly significant 
correlations were found between growing space ratio (the quotient of crown 
spread in feet divided by d.b.h. in inches) and current growth rate. In spite of 
the significance of the correlation coefficients, less than 50 percent of the varia- 
tion in current growth rate was attributable to changes in the ratio or in per- 
cent of live crown. 

A crown area index was derived by multiplying crown width by erown 
length. When the crown area index was plotted against growth rate as meas- 
ured by current increment in area, the correlation coefficients 
were found to be highly significant and ranged from .86 to .94. Approximately 
75 to 90 percent of the variation in growth was explained by changes in crown 


annual basal 


area index. 

On the basis of the data, crown area index is a much better index of growth 
rate in young western white pine than either growing space ratio or percent of 
live crown alone. A table was prepared showing crown area indices required 
for varying rates of growth as measured by number of rings per last inch of 
radius. The basic data for the table were from 55-vear old stands on site index 
80. Further study is required to confirm the table values. 








Managing Ponderosa Pine for 
Hewn Cross Ties 


deals with a thirty year record on sample 
hewn tie production. 


This article 
lot 


plot 


s managed for 


WueN the Forest Service began to make cut- 
tings in ponderosa pine stands on the Rio Pueblo 
District of the Carson National Forest, N. Mex., 
in 1914, there was a heavy demand for hewn 
eross ties. Assuming that the demand would 
continue, early eutting practice was aimed at 
removing as many of the larger trees as pos- 
smaller trees for further 
growth. eutting in the reserved 


stands was to be done periodically as the trees 


sible, leaving mostly 


Subsequent 


attained tie tree size.? 
relative to 


r OQ 


In order to obtain information 
this type of eutting, a sample plot of 
was established in 1914 in a stand of ponderosa 
pine consisting chiefly of blackjacks,* with a 
few intermediate-aged and mature The 
stand was cut in such a manner that blackjacks 
were the principal trees left. All trees above 
3.5 inches d.b.h. were tagged and the diameters 
measured to the nearest tenth inch. The heights 
of a number of trees were also measured. At 
intervals of 5 to 10 years these measurements 
were repeated and all trees attaining a breast- 
high diameter of more than 3.5 inches during 
the periods between measurements were added 
to the record. 

In 1936 a second eutting for tie trees was 
made on about one-half of the plot. In this 
operation a number of smaller, suppressed trees 
in an attempt to promote 
Later, in 1940, 


removed. 


acres 


trees. 


were also removed 
diameter growth of larger trees. 
a few additional tie-size trees were 
The remaining part of the plot (1.5 aeres) was 
left intaet. Results based on the 30-year record 


of this plot are shown in the figures and tables. 
Change in Number and Distribution of Trees 


igure 1 depicts the change that has occurred 


in number and distribution of trees. It will 


‘Unlike sawn ties, which can be cut from large trees, 
for hewn must be of comparatively small 
exceeding 17 inches d.b.h. and as a rule 
inches d.b.h. 


trees ties 
diameter, not 
not less than 14 
’ is a name locally applied to the younger 
trees. The older, yellow-barked trees are 
pine.’’ The term ‘‘intermediate’’ ap 
an age between that of blackjack and 


slack jack’ 
dark barked 
enalled *“vellow 
plies to trees of 
yellow pine. 





Hermann Krauch 


Silviculturist, Southwestern Forest & Range 
Experiment Station, maintained by the For 
est Service, U. S. Department of Agricul 
ture, for the states of Arizona, New Mexico, 
West Texas, with headquarters at 
Ariz. 


and 
Tueson, 


be noted that there has been a marked increase 
in the number of trees 12 inehes d.b.h. and 
over on both portions of the plot. It will also 
be noted that there has been a marked decrease 
in numbers of trees in smaller diameter classes, 
reflecting a shortage of new trees to replace 
that had attained larger diameters. On 
the cut portion of the plot the decrease is partly 


those 


the result of cutting of several small suppressed 
trees in 1936. 


Increase in Numbers of Tie-Size Trees 


Table 1 shows the extent to which the num- 
ber of tie-size trees increased in 30 vears. Trees 
cut in 1936 and 1940 are included in the section 
captioned ‘‘eut portion.’’ Beeause of the differ- 
ences in numbers of trees per acre, the results 
are also expressed in terms of ratios between 
numbers of trees in 1914 and 1944. Inasmuch 
as there are some trees of larger diameter than 
the maximum to which trees for hewn ties are 
usually cut, results with respect to these are also 
given. There has been a greater increase rela- 
tively in number of tie trees on the eut portion 
of the plot than on the uncut section. The actual 
number of trees per acre attaining tie-tree size 
and larger is greater for the uneut portion. 


This is so because of the greater number of 


trees reserved. 


Mean Annual Board-Foot Increment 


Table 2 the mean annual board-foot 
increment based on trees 11.6 inches d.b.h. and 
over. Results are shown in terms of gross in- 
erement which in the ease of the uneut portion 
of the plot includes a mean annual mortality 
of 3 board feet. For the eut portion there is 
included, as part of the increment, a mean an- 
nual volume of 42 board feet in trees that were 
cut. No mortality oeeurred on this portion of 
the plot. Although the board-foot volume re- 
served on the uneut portion of the plot is nearly 
2.7 times greater than was reserved on the cut 
portion, the inerement per unit of board-foot 


shows 
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Cut Portion 


— Yeor !9/4 
——Yeor 1944(standing plus cut trees) 


trees per acre 


of 


Number 


Uncut Portion 


— Year |914 
—— Year 1944 
Number of trees per acre 
Years 
Lt 1944 





Dia [i914 

classes; 
4-11 | 160.0 
12-20/ 25.3 
2i¢+ | OO 
Tota! | 185.3 


144.0 

64.6 

_e 
211.3 




















i6 18 20 22 24 
D 


tribution of 


8 


H 


of trees per acre 


Number 


---- Year 1944(standing trees only) 


NOTE: The vertical distances between the 
broken line (standing plus cut trees) 
and broken line (standing trees only ) 
represent the number of trees that 
were cut in 1936 and 1940 


Number of trees per acre _ 
Be _ Yeors _ 
Dio | 1914 
classes | 

inches 

4-il | 132.1) 82.1 55.8 
12-20 | 107] 364 | 12.1 
2i+ | 00] 00 | 00 


Total | i428 118.5 |679] 
—— ie 3 T “— T T 


ideas: 
Standing | Cut | Total 


1379 
485 
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+ 
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i2 14 6 18 20 


INCHES 


trees when plot was established and 30 years later. 
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volume reserved (increment percent) is not very riginal trees, points to the desirability ot hav- 


different for the respective portions (5.52 per- ing ample numbers of poles established in ad- 


cent and 4.85 pereent, respectively . This in- vanee of cutting so that the productivity ot the 
dicates that on the cut portion the original land may continue. 
cutting removed too much of the growing stoek 


Attention ia ealled to the extent to which Periodic Change in Board-Foot Volume 


‘new’ trees have contributed to the board-foot Figure 2 depicts the manner and extent to 
increment. This amounts to 51.2 percent of the which the board-foot volume of residual stand 
total increment on the uneut portion of the on each portion of the plot has changed during 
plot and 71.9 percent on the cut portion. Al three successive 10-year periods. As the figure 
though the increment from new trees is rela shows, the rate of volume increase of original] 
tively greater on the cut portion, on a per aere trees has decreased somewhat in the last 10 
basis, if is only SO percent as great as on the vears. llowever, because of the contribution of 
uncut portion. The faet that the board-foot in volume from new trees, the rate of total volume 
erement per acre from new trees is not only inerease on both portions of the plot has been 
large but also exceeds that eontributed by the well sustained and on the uneut portion has 


NUMBER OF MERCHANTABLE-SIZE TREES OF DIFFERENT DIAMETERS WHEN 
Pitor WAS ESTABLISHED AND 30 YEARS LATER 


portion 


5.67 
10.43 
diameter class includes trees 1 inch 1: , ium the diameters indicated, the 


inch classes include trees 17 inches d.b.h., whieh i he maximum diameter to which 
vn ties are presumed to be cut. 


AL INCREMENT, AMOI CARSON) PERMANENT SAMPLE PLot 


rement percent 


Total 


11.6 inehes d.b.h. and over 
-vear period 1914-44 


volume of trees that attained diameters of 11.6 inches d.b.h. or more since time of plot establish- 








S74 


It should 
volume contributed by 


been greatest during the last 10 vears 


be noted that the new 


trees becomes progressively greater as the time 


following cutting increases. It remains to be 


seen how much longer such an inerease will 


continue (>) the uneut 


portion of the 


plot 


where there are still fairly large numbers of 


liameters of 12 inches d.b.h 


irees approaching 


or Tore see Fig l this increase mav be ex 


pected to continue for time. On the eut 


SOT 


plot where the number of trees 


portion of thre 


below 10 d.b.t are now comparativels 


few i shi iv off mar be expected 


Application 


The produetion of hewh «ross ties in northern 


New 


ceased sine The 


Mexico has practweatts 
World Wat 


shortage 
Whether 


sizeable 


ll. because ol the 


level of wages 


industry will reappear on a 


probe matical 


a event. th ear record on the Carson 


plot proy 


ides information 


iat will be helptul to 


administrators faeed with the management of 


those ponderosa pine sta having a similar 


i histor 
it the Inahavement 
production ol hewnh 
‘ procduet ora re 


i@ Stand con 


ine is possible if tl 


Trees 


A cutting 


representation oo Dole-SLZe 


rinarcle frequentl 
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evele of LO to 20 years appears to be about right 
for tie trees and a cutting evele of 30 vears or 
too long On the 
1914 


measure over 19 inches d b h 


more Is, In contrast, 


of the plot eut only once 


portion 
four trees per 
and are 
Many of the smallei 
trees on this portion of the plot have, moreover, 


acre TOW 


oo large for tie cutting 


become seriousl suppressed during the 30 veal 
period 


The inerease in number of tie-size trees has 


been highly satisfactory with an annual vield 


ot b and 


The 


indi 


tree per acre on the cut portion 


9 tree per acre on the uneut portion 
vrowing seareity ol pole size trees Fie ] 
eztes. however, that this high vield eannot be 
The lack of 


another un 


maintained indefinitels new pine 


1914 


This is largely attributed 


reproduction since presents 
favorable condition 
to the almost complete utilization of the grow 
the removal 


the best 


Ie Spree by the reserve Trees, but 


in the first eut of all the larger trees 


seed bearers—may be a contributing factor 


While the record shows that management for 
a single product is possible, it demonstrates that 
much greater opportunities lie in a more flexible 
type of management aimed at supplying a va 
A good market 
New 


and emphasis is rapidly shifting to the 


rrety ot products for saw lows 


now exists in the northern Mexico area 


produe 


1 wtimber wit! products suel “aS house 


lon ab si 


lows, corral poles, vegas, and fuel wood supply 


ing an outlet for the material that should be 


removed in commereial thinnings 


The hiel 


vields possible under sawtimbe: 


inanagement are brought out in table 2. Annual 
100 to P00 board 


erowth rates ot leet per acre 


on reserve volumes of less than LSO00 board feet 


are exceedingly high for the Southwest. They 
demonstrate the high growth potential of well 


stocked stands Col iprised 0 Inimnature trees ot 


present SCHYeIty ol 


d.b.h. or 


hewn 


relativels small size The 


suwloe@ size trees (1S inches larger 


in areas previously managed for ties wil 


nece ssaril slow down the eonversion to ful 


sawtimber produetion. This condition should be 
corrected, 


Meanwhile, 
produets could 


however. in two or three deeades 


improvement cuttings for minor 
to advantage to 


best 


be earried out 


hasten the growth rate of the sawtimber 


sters 








Muitiple-Spur Climbers for High Pruning 


Pruning above the 


abl n yvoundg Do 


each le saws and ladders s 
but climbing with the 
ntional single 


/ ! ‘ ] or Or consider 


able damaae To minimize this damaage the authors 


po nts 
paten 


neented a climbing iron h xe al short 
On a ¢ eto fit the tree; s they are t 


the VW) 


ng to 


States 


vrowth 


diminishing supply of clean-boled old 


Douvlas-fir has awakened an interest in 
trees to produce clear 


Since Douelas-fir 


pruning second-growth 


lumber under short rotations 
prunes naturally very slowly hardly any usable 
amount of knot-free lumber is obtained until a 
stand is 150 or more vears old. It is 54 vears, on 
the average, from the time a limb dies until its 
stub is occluded. Furthermore, Douglas-fir has 
many branches that persist; trees 10 to 16 inches 
in diameter in a 47-vear-old site IV forest, for 
example, have from 65 to 93) branches, mostly 
dead ones, in the first 35 feet.’ * 

It is possible to prune the lower 16 or 18 feet 
with pole saws, but on the prevailing brushy and 
hilly land of the Pacifie Northwest neither pole 
saws nor ladders are practicable above 16 or 18 
feet. Yet it would appear desirable to prune 
some stands 32 feet or higher if it can be done at 
reasonable cost and without damaging the boles 
On the better sites 40-year-old crop trees might 
well be pruned of dead limbs alone to a height of 
30 or 40 feet and the production of clear lumber 
vreatly advanced 

In the CCC 


hundred acres of 


days the crop trees on several 
Douglas-fir on the na 
Washing 


ton were pruned to 35 feet, using chiefly the 


voung 
tional forests of western Oregon and 
iron, but 


The dead 


live limbs, were knocked 


regular 3-inch single spur climbing 
testing various techniques and tools 
limbs, and occasional 
off flush with a Hebo clib* or, if more than 1 or 
1!. inches in diameter, cut off with a short prun- 
The maximum height pruned was 35 


a CCC 


ne saw 


feet because of prohibition on higher 


climbing 


Thornton T. Munger 
of knots in Pacifie Northwest 
Sta. Forest Research Notes No. 27. P. 6 
Theodore Natural pruning in second-growth 
Pacifie Northwest Forest Expt. Sta. Forest 
Notes No. 31. P. 5. Proeessed. 1940 


Formation 
Forest Expt 


Processed, 1930 


Bransford, Loyd and 


Douglas fir. 


Ku hin, 
Douglas-fir 


Research 





Thornton T. Munger and Theodore Kachin 


Pacitie 
Forest and Range Experiment 

Station. Portland, Ore 
junior forester, Pacific Northwest 


Collaborator, and 


Northwest 


formerly director, 


Formerly 
Forest and 
n Purchasing Department 


Range Experiment Station, now 
Southern Pacific 


Company 


Experience on these projects showed that on a 


linear-foot basis the time cost of 35-foot prun- 
with that 


Well-trained 


bovs climbed and pruned 40 or more trees 


ing by climbing compared favorably 
of 1s8-foot pruning with pole saws 
COG 
a full 35 feet in a 6-hour workday, It was con 
cluded that with continued training in climbing 
and pruning techniques the high prunine would 
have a noticeable time cost advantage per linear 
foot Though the 
fixed 


over low. pruning higher 


branches were larger, the costs per acre 


of marking, moving time, and supervision were 


about halved by high pruning 


It was noted, however, that the single 3-inch 
spur penetrated the sapwood a half inch or more, 
depending upon the thickness of the bark and 
the weight of the climber, causing considerable 
injury to the tree. Some 100 such spur injuries 
were made in ascending and descending a tree 
while pruning to a 35-foot height 

Each spur puncture ruffled the wood, making a 
small blemish which might distort the grain of 
for the 
puneture is the 


Will these 


spur marks also be the courts of entry for de 


the wood formed over the injury next 


deeade or more, Sometimes the 


focus for the accumulation of pitch. 
cay? They might well be, except that Douglas-fir 
is not particularly susceptible to staims and sap 
rots from such exposures 

To avoid such damage, the 
the idea of 
have several short spurs, capable of getting good 
Douglas-fir 
puncturing of the cambium 


authors conceived 


making a climbing iron that would 


purchase on the bark of without 


much, if any, 
After 
vice of Theodore P. Flynn and Thomas Cold- 


enlisting the very able mechanical ad- 
well, of the Forest Service Equipment Labora- 
tory, a multiple-spur climber was designed and 


made by these engineers, tested, and improved 


Theodore The Hebo 
1940, 


Kachin, club. Jour. 


Forestry 38:596-5907 


pruning 








316 


A half-dozen 
tried This was in 
1941. Recently the authors have applied for 
patent on the climber, dedicated ‘‘to the free use 
the 


improved pairs were made and 


in CCC pruning projects, 


of the people in the territory of 
States.’ 


United 


This multiple-spur tree climber is defined as 
**having three or more spurs, which are designed 
to substantially simultaneously dig into and en- 


vave the tree or pole to be climbed, _ to pro- 
vide a tree climber in which the weight of the 
climber is distributed over a number of spur 


points, to provide added safety to the climber, 


and to decrease penetration of each spur point 


into the cambium layver.’’ The spur plate is 
curved to fit the curvature of an average tree 
to make all spurs grip the bark at once. There 


might be three or more spurs of various lengths 
on one spur plate 

thick, 
what corky, bark when they are 10 or 12 inehes 


Douglas-firs begin to develop a some- 
in diameter and 30 to 35 vears old, on average 
sites. Such bark is not penetrated by the multi- 
ple spurs. However, trees that have a thick bark 
at the base might be climbed to a point where 
the bark is so thin that even the multiple spurs 


reach the wood 





U. S. Forest Service 
Fig. 1 The multiple spur tree climl 
er, without its leather leg straps 
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It would normally be the practice to prune all 
the dead 
limbs, for it has been found that in dense pole 
leneth, 
retarding growth. If 


limbs and on some trees a few live 


the live crown, by 
be removed without 


stands a quarter of 
may 
no pruning is done until at least 35 feet can be 
pruned, that is, when the base of the functioning 
live crown of many of the crop trees is at about 
that height, the age of the stand on site I would 
be about 40 site IIL about 60 
and there would be a hundred 
from 11 to 15 inehes in With 
thought that the 
bole would the multiple spurs puncture the bark 
at all. 


years, on vears, 


trees or more 
diameter. such 


trees it) Is only on upper 


In tests made in the field to compare the multi 
¢limb- 
‘They 


reported less fatigue to the feet and ankles with 


ple spur with the conventional type, most 
ers felt as safe with one as with the other. 


the multiple-spur type because of the increased 


plane of grip 


Isune, Leo A. Results of pruning to different heights 


in young Douglas-fir. Pacifie Northwest Forest and 
Range Expt Sta Forest Research Notes 33:16-17 
Proeessed. 1945 





Fig. 2 High pruning with climbers in 42 


year-old pure 
The climber is 
Hebo club to 


Forest. 


using a 


Douglas fir on Olympic National 
? feet above the ground and is 
knock off the dead limbs 











MvLtTipLe-SepuR CLIMBERS 


If pruning is started early when there is only 
16 or 18 feet of bole to prune, there is, of course, 
but be 
pruned higher a decade or two later, when the 


no point in climbing, such trees could 
bark is thicker and the bottom of the live crown 
had if in 
thinned stands at the rate of 10 or 15 feet 
Doing the pruning in 


ascended, as does well-stocked, un- 
per 


1 


decade on the better sites 


two steps permits the production of @ear wood 


; 


at an earlier age, 


but it is naturally more cost- 
iv. It would make an unequal thickness of clear 


lumber in the first and second logs which would 
necessitate bucking and sawing separately to re- 
cover the maximum volume and clear material 
found 
profitable to postpone pruning until at least a 
35-foot height be the 
multiple-spur climber 

The type of multiple spur that is effective with 


not hold on loose, scaly bark, 


Thus, in some instances, it may be more 


can done, and then 


use 


Douglas-fir may 


an 


2 


= 


» 


~ 
=~) 


like that of ponderosa pine, For loose-barked 
trees there may be no choice but to use ladders 
for high pruning, granting that long spurs would 
With such thin- 
Western 
hemlock even the multiple spurs would penetrate 


be too damaging to the wood. 
barked species as Sitka spruce and 


to the cambium. Since these species are subject 
to rot following superficial injury, the authors 
feel that no kind of climbing spur should be 
used in pruning them. 

But the 
coast region, where pruning seems to be econom- 


with second-growth Douglas-fir in 
ically sound under certain conditions and pre- 
dictions, and where there will undoubtedly be an 
increasing amount of it, high pruning has much 
to recommend it. The short points of the multi- 
ple spurs appear to overcome the disadvantage 
of the damaging single long-spur climbers and 
to make high climbing practicable without too 
much damage to the pruned bole 


os 


Abstract of Master’s Thesis 


The Effect of Ground Cover on Germination and Establishment of Loblolly and 


and Shortleaf Pines. By 
sity. 1948. 
Tul 
ficulties encountered in forest 
are in use at this time 


vestigation was made for 


Harry Dale Clark, 


management. 
but none of them are absolutely satisfactory. 


Jr. Louisiana State Univer- 


problem of securing reproduction in forest areas is one of the first dif- 


reforestation 
This in- 


Several methods of 


the purpose of aiding in this problem. 


It is well known that enough seeds are produced naturally to perpetuate 


our forests, if they germinated and grew to maturity. 


For this work tests were 


made with loblolly and shortleaf seeds on various types of seedbeds in an effort 


to determine what effect these 


early establishment. 


seedhbed 


conditions have on germination and 


A study of work done in this field is ineluded but since very little has been 








done with germination and establishment in this section of the country, most of 
the space is devoted to a report of investigations made expressly for this paper. 
These investigations commenced in October, 1946, were continued through 
the spring of 1947, then started again in October, 1947, and concluded May 26, 
1948. Results of this work indicate that exposed mineral soil is the best seedbed, 
but that lack of moisture can offset any advantage gained by seedbed conditions. 








White Pine Blight in the Southeast 


Wiiirr pine blight, a disease of unknown origin, 


characterized by browning of new needles from 


and sometimes death 
Pinus 


L..), has been causing considerable alarm in the 


their tips, reduced growth, 


ol affected eastern white strobus 


Pines 
Southeast during the last 4 vears 
The disease as it occurs in the Southeast has 
a svinpton similar to the 


needle blieht 


Spaulding in 


white pine 
1908 (7 


‘omiplex 
Dana in 
Faull in 1922 (4 
OW In Spaulding and Hansbrough in 
1943 (10), Walker in 1946 (72 Marshall 
in 1948 (A In chlorotic dwarf of 


eastern white 


deseribed by 
1909 (9 (itis 
102s 
and 
addition, 
pine in Ohio, described by Swingle 
resembles some stages of white pine blight 
vlves a detailed 


in many respects. Tbudson (7 


above literature, and considers 


review of the 
needle bhiv 


the same 


ht as it occurs in Michigan probably 
as that described by other investigators 
However, he recognizes that the 
blight “outa be 


ber of different and perhaps unrelated) factors 


sVvinptoms of 


White pine produced by a num 


‘ases White pine blight may have been 


Thy Some 


nfused with needle cast, the symptoms of which 


resemblance to it In spite of these 


“uve sone 


similarities in appearance, it is impossible from 


the infor n available to determine with any 
dlegree rtainty whether or not the needle 
bli s of whi pine as deseribed from other 
reas at i IS mes are the same as the white 
ine blight now so prevalent in the Southeast 
barthori re, there are many points of similar t\ 
hy H s disease and the littleleaf disease of 
pin des } lb Heptine et al i) 

\lt] oul some  previolts nVvestivators have 

rsiddere ertain White pine blights as nen 
parasitl seases, and as probably being due to 
th lations, no conclusive data to sup 
port thei ee have been pois sented This 
paper cle hes the ite pine blight now com 
mio wn } Southeast, is effects, and some pos 
sible LEISeS { thre riatlad 

Symptoms 
Trees first aff ‘ted with white pine blight ap- 


to death 


Istumimer, clue 


pear reddish bn Vb) ath rid 


E. Richard Toole 


\ssoctate pathologist, Division of Forest 
Pathology, Bureau of Plant Industry, Soils, 
ind Agricultural Engineering, U. S. Depart 
ment of Agriculture, in) cooperation vith 
tl Southeaster: Forest Experiment Sta 

” \sl N. ¢ 


of the terminal portion of the new 


needles. At 
this time blighted trees are very conspicuous and 
can be distinguished from healthy trees at a con 
tin burn 


siderable distance. This characteristic 


or needle dieback of the foliage at about 


the time 


new 
growth is completed may 
top of the 


occur only 


in the tree, or In one portion of the 


erown, but usually the whole crown at the same 
affected 


considerable dwart 


time have been 


Foliage on trees that 
for several vears may show 
inv and often is chlorotic 


shoot 


Needles are shed pre 


maturely and vrowth becomes reduced 
Kig. 1 

White pine blight has been observed in natural 
stands on a wide variety of good and poor soils, 
on voung trees 4 vears old and older, and on 
mature trees. [It has likewise been observed in 
plantations 

During the 1947 erowine season, weekly eb 


servations were 15 tavved trees show 
ing varving blight near 
N. ¢ 15 trees near Linville, N.C 
observations and rec 
of needle 


made on 
Biltmore, 
These 
mas in la classification 
needle dieback, 


leneth for each vear’s growth. Nu 


degrees of 
and 
‘lide 
color. leneth, needle 
shoot 
mercial values assigned to these factors make it 
possible to obtain a 


called tl 


Into ace 


figure expressing the tree 


condition, condition index, whieh 


takes count the 


recognizable s\ mptotns ; 


numerical values also facilitate measurement of 


changes in the tree condition from vear to vear 

Needle growth started the Mav 19. 
1947, at Biltmore, N. ¢ week later at 
Linville, N.C. By the 16. traces 
of needle both 
needles averaged 1.5 inches in 
half the leneth 


trees, and did 


week of 

and one 
week of June 
dieback evident in 
At this time the 
length, which is one-third to one 


were 


areas 


of needles from adjacent healthy 
appreciably later 
this time 


not elongate The dieback was 


only evident at on close examination, 
and the portion of the needle beginning to die 


Was an inconspicuous cinnamon-buff color, One 








a 


Wire Pine Bruit 


week later, dieback was very conspicuous, the 
dead portions being a bright reddish brown and 
involving at least one-fifth of the needle length. 
All needles in a faseiele and usually all new 
needles on a tree were affected to an equal de 
vree 

bserved at Pineola, N. C., in 1946 


had dwarfed current needles; instead of dieback, 


Some Trees © 


the distal portions of the needles showed a pro 
nounced chlorosis for about one-third of their 
leneth. A high percentage of the 1947 needles 
on these same Trees showed dieback in 1947 
This tip ehlorosis, a symptom previously un- 
reported, was observed in several other locations 
in 1947 

In advanced stages of the blight very little 
dieback may be found, chlorosis and dwarfing 
being the prominent symptoms These later 
svinptoms are so different from the earlier stages 
of the disease where cieback of vreen needles 
of normal length is common) that they might 
easily be construed as unrelated Hlowever, a 
few of the tagged trees have changed in 1 vear’s 
time from the needle dieback stave to what might 
be called the chlorotic dwarf stage. The history 
on tree mumber 24 will illustrate this point. In 
1946, the current needles averaged 1.5) inches 
long. and showed an average of 70 percent die- 
back. In 1947, the needles averaged barely 1 


inch long and showed only 10° percent dieback, 


Wu ] s PTO ( SIF ATION 
dots ! © ¢ | m from irrent seas s 
y t] 
( | \ 
N i ] N yg ‘) 
Greenish vv 1 
Ye gre 
N y ‘ 
N 1 N 
] la 1 
1] 
‘ } 
} ] 
1” 
When the v ies for these four characters are added to 
gether, the adjective ratings, called ‘*tree condition it 
dice ire 


] Apparently healthas 
2-4 Early blight 

7~-Moderate blight 
S84 Severe blight 


10 Dead 








BD lard | 
ond 9 


but were much more chlorotic and the shoot 
vrowth was markedly reduced. 

Examinations of all collections of white pine 
blighted needles in the Forest Pathology col- 
lections at Asheville, N. C., and many additional 
collections made during the summer of 1946, 
showed the following fungi to be commonly asso- 
elated with the browned needles of white pine 
blighted trees: Septoria spadicea Patterson and 
Charles. Hlendersonia foliicola (Berk.) Fekl., 
Pestalotia funerea Desm.. and Lophode rimopsis 
sp. NS. spadicea was by far the commonest of 
these funel However, on all of the collections 
examined, only one of these fungi was found 
conspicuously on any one tree 

The stems of white pine blighted trees, par- 
ticularly those in advanced stages of the disease, 
often show shriveled or wrinkled bark, and raised 
piteh pockets This has been reported by Swingle 

11) as being characteristic of chlorotic dwarf. 


Examination of the root svstems* of blighted 


rvations on roots are based on unpublished 


W A. Cample of this division. 


Fic. 1.-White pine blight. Tree on the left has typical 
white pine blight symptoms of sparse, dwarfed foliage 
ind reduced growth. The healthy tree on the right is the 


same age, 





pine trees shows extensive 


roots only on severely 
deterioration appears 
ms This deficiency of 
been re] 


} 
Has 


clusters of root aphids were 
: 


ampbell on the 
it Biltmore, N.C 


roots ot a 


Examina 
this area by the 


blighted white pine 
tion of 8 her white 
author revealed 
of 4 blighted trees, while 
Root 

. 


abundant o the roots of 3 


pines in 
aphids on the feeding roots 


were found on 4 


hone 


nearby trees alsc 


healthy 


found to be vers 


severely blighted trees in the Linville area, and 


present in lesser amounts on 2 trees having 


moderate blight and 3 with early blight, while 


again no aphids were observed on 3 > nearby 
healthy 
the roots of 


Cashiers, N. ¢ 


Examination was also made of 


trees 


several white pine trees near 


Aphids were found on the roots 
by the blight but 


of trees affected were not ob 


served on nearby normal trees 


Distribution and Spread in the Southeast 


Reports of white pine blight were received 


from many the southern Appalachians 


in 1943, and the 


creased steadily since that time 


areas mn 
number of reports have in 

In 1945, Welch 
13) reported the disease from 1 county in Mary 
land, 1 in West i 


Kentucky, and 1 in 


Virginia, 2 in 


Since that 


Virginia, 7 in 
(leorgia time 
white pine blight has been observed in 4 addi 


Virginia, 14 North 


Carolina, and more in Georgia. Some ot 


tional counties in more in 


this 
careful 


due to more 


is undoubtedly due 


order to determine whether white pine 


in certain localities, two 


veyed in 1946 and resurveved in 


or absence f white pine 


disease curred 
1946 and in 


Surry e\ 


‘tions In 
imilar 6-mile roadside 
uuntv. N. C.. showed 5 
trees in 19 
| blighted 
blighted tree 
White youre 


‘ 


Hanes lova Ww 


Tree 
wijgacent to 
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Hlowever, 
little change 


during the last few 


‘es there has been very 


years 


Damage 

The portance of white pine blight and the 
amount of damage that it causes is largely 
In order ‘ol the 


what 


1 
the 


KhHOWn progress ( 


disease and to determine losses are to be 
expected, trees were labeled in 4 study plots and 
vearly observations made by the procedure pre 
viously deseribed.* These data are presented in 
Table 1. The Edinburg plot was established in a 
10-vear-old natural Wash 
ington National Forest near Edinburg, Virginia, 
by Hepting and Roth in 1948. All others were 
established in 1946 by the writer. The Cashiers 


stand on the George 


area includes natural stands of several age classes 
near Cashiers, N. C 
The Linville plot includes naturally 


, and ranged in age from 15 
to 35 vears. 
seeded trees about 30 years old and plantation 
about 10 The Biltmore plot 
includes natural and planted trees varying from 
14 to 30 vears old. Although these plots have 
observation for a short 
Table 


l Eighteen percent of the originally healthy 


\ ears old 


trees 


been under relatively 


time, considerable change has taken place 
trees became diseased, 44 percent of the trees 
riginally showing early blight became worse, 
and 
blighted trees became worse 


29 percent of the moderately to severely 
In the whole study 
only 5 trees showed improvement. Twenty-five 
percent of the trees in the Edinburg plot were 
dead after 3 vears. This mortality has been in 
ver size classes, which agrees with Faull’s 


findings 
Possible Causes 
With white 


bhieht ay ar l he, 


disease, such as 


pine 


weather, soil and water 


relations, » condition, fungi, insects, 


‘considered as possible 


and viru 


Physiological Factors 
white pine blight occurs on all age 


rreat variety of sites, the intensity 


seems to vary with environmental 
Doolittle >) an limited 
Biltmore 


blieht appears SOomMmew hat 


observations 


plantations, that the 


on the reports 


worse on the drier sites 


and in thinned stands 


The importance of physiological factors 


been reported to. blight of white pPitie 





Wirt Pine Bucur 
found the disease worse 
(5) 


attributes the disease to excess water, and Deuber 


other regions. Faull (4 
in trees over 6 inches in diameter. Gussow 


Hudson (7 
that by 


o draught in greenhouse ex- 
the 


potted pine seedlings saturated for 6 


periments showed keeping soil 
around 
weeks most of the mycorrhizae were killed. These 
plants were then subjected to conditions favor- 
ing rapid transpiration in a special chamber, 
and after 27 days showed symptoms of blight 
and later died. Trees started with the soil at a 


moisture content less than saturation remained 
healthy. 10 
gest that white pine blight may be successfully 
the 


proper fertilizer application, Observations in the 


sug- 


Spaulding and Hansbrough 


treated in case of ornamental trees with 


Southeast are in agreement with those of Swinvle 
17) and 
or nutrient deficiency theories, 


to discount the water relations 


seeln 


Fungi 
Spaulding 9) considered the possible impor- 


tance of the needle fungi commonly associated 
with dead needles on trees affected with a white 
pine blight, but was not able to obtain infection 
in the one inoculation experiment attempted. 
Additional study of these needle fungi seemed 
to be needed before any of them ean be elimi 
nated or indicted as a possible cause of white 
blight this 


studied in two ways, first by a series of inocula- 


pine Accordingly, problem was 
tion experiments on potted white pines in the 
the the 


were developing, and second, by protecting the 


greenhouse during time new needles 
new growth of blighted field trees through week- 
lv spraying with a fungicide to see if the new 
growth would remain blight-free 


At Asheville, N 


inoculations using Septoria spadicea, Il ender- 


C., the writer made six sets of 


sonia foliicola, and Lophodermopsis sp. in May 


and June 1947. The inoculation foliage was 


W HITE 


tESS OF 


Healthy at 
first observation 
No 
change 


by 1947 


Worse 
or dead 
by 1947 


No 
change 
by 1947 


Number Number Number 
1944 y 4 2 0 
1946 1 4 
1946 0 10 
1946 0 5 


Edit 


Cashiers 


burg 


Linville 


Biltmore 


Early blight at 
first observation 


381 
kept in humidity chambers for 48 hours. In no 
case did any infection take place. 

The effect of several fungicides was tested at 
Asheville on fungi 
All of the materials tested prevented 
spore germination, $-4-50 with Du 
Pont spreader was selected for use in the spray- 


spores of these on glass 
slides. 
Bordeaux, 
ing experiment. Ten trees were sprayed in the 
10 in the 
weekly intervals from the time new growth be- 
gan in May 1947 until symptoms of blight ap- 


peared in June. The average tree condition in- 


Biltmore area and Linville area, at 


dices for the Biltmore sprayed trees were 4.8 
before spraying and 4.6 after; check trees in this 
5.2 at the start and 
For the 
Linville area the condition index was 3.6 before 
treatment and 5.1 at the end of the spray period. 
The check trees had indices of 3.4 and 4.2 for 
It is apparent from these figures 


area had indices of 5.0 and 
finish of the experiment respectively. 


these periods. 
that keeping the foliage protected with a fungi- 
cide had no influence on white pine blight. Fur- 
ther evidence that these needle fungi are second- 
ary invaders is the fact that they could not be 
from sterilized pine needles 
fresh but could be isolated 
readily from needles that had shown dieback for 


surface 
dieback, 


isolated 
showing 


a few weeks or more 
Other Factors 

There is a possibility that the white pine blight 
may be caused by a virus. Root aphids may piay 
an important part in the disease, either as a di- 
No ex- 
periments on these possibilities have yet been 
conducted. 


rect cause, or by transmitting a virus. 


Summary and Conclusions 
White pine blight has increased rapidly in the 
Southeast in recent years, and appreciable mor- 
tality may accompany the reduced growth rate 


Pine Buicut on Four AREAS 
Moderate to severe blight 
at first observation 


Worse 
or dead 
by 1947 


No 
change 


by 1947 


Worse 
Improved or dead Dead 
by 1947 by 1947. by 1947 


Improved 
by 1947 


Number 


Vumber Number Number Number Number 


ro) 2 
~ 0 o } 


0 7 1 0 0 0 
1 6 2 0 1 0 
0 


0 14 ] 4 1 


To be considered as showing any change the tree condition index of these trees must be changed by at least 2. 











and needle dieback 
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Some of the possible causes 
rel itionship bet weet 


this disease are discussed, and needle fungi edie blight of eastern white pine, Pinus 


ther work is needed to determine 


primary cauttse or as ve 


eliminated as a likely factor, Fur L.. Bound thesis for the degree of M.S., 
Strute College 


MARSHALL, R. PP. 14S A white root rot 


- the significance 


fungi and root aphids, the latter either 
merits study as a possible cause of white pine 


‘tors of a VITUS Scientific Tree Topies 1:66-68. Hus 


SPAULDING, P bay The present status 


Hupsox, R. K. 1944. An experimental study of the 
I s 


soil moisture and symptoms of 


ind J. R. HANssprovcH, 1943 
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Black Locust Post Volume Table 


table for estimating the number of split posts that a standing locust tree 
produce has been developed at the Bent Creek kxperimental Forest Used 
n several post sales, the table has proven accurate Within about 3 pereent 
\ unique feature of 1 thle is that one 7-foot post is equal to approximately 
one (1.08) eubie foot--thus facilitating a reeord either of number of posts or 
0 euble ! Posts d asstimed. ta hea east 41 , inches across widest portion 


insite bet k 


Mer 


Doolittle 





Variations in Longitudinal Shrinkage of 
Second-Growth Douglas-Fir 


often 
defects 


inkaae 


ation tudinal shrinkage of wood are 


objectionable 
shy 
the 


na and other 
studies 


for bou 


The 
shou 


esponsible 
f lumbe 


Douglas 


( 


0 author’s of such 


f t normally to be about same 


old-growth timbe 


Tue longitudinal shrinkage of second-growth 


Douglas-fir timber is one of the important char 
acteristics of the wood included in the study of 
this species being made by the Forest Products 
cooperation the Pacific 


Range Experiment Sta- 


Laboratory in with 
Northwest Forest 


Portland, 


and 


tion, Oregon 


The width of the growth rings and the quality 
of the forest site have been taken into considera- 
tion in this investigation. In old growth timber 
of the 
ranging between 0.1 and 0.3 of 1 percent of the 
of the 
dried to a moisture-free condition, is relatively 


mans longitudinal shrinkage, 


Species, 


original green dimensions wood when 


In second growth of some species, 
ob 
served that results in serious bowing and crook- 
Such 


unimportant 


however, much higher shrinkage has been 


ing in lumber and smaller pieces of wood 
high 


curred in wood with wide rings formed in early 


relatively longitudinal shrinkage has oe- 


in 
il 


erowth in contrast to much lower shrinkage 


wood of narrower rings formed susequentls 


) 


the same tree 


Purpose and Scope 
The immediate purpose of this study was deter 
mination of variations in the total longitudinal 
of Douglas-fir 
to growth conditions and = positions in 


shrinkage second-growth with 


respect 


the trees from which the specimens were ob- 


This work was limited to determinations 
trees that 


tained 
were suitable 


on material ot selected 


for the immediate purpose of obtaining informa- 
of 
the 


and 

the 

oven-dry conditions of the wood 
Additional the 


relationships between longitudinal shrinkage and 


tion on ranges, distributions, averages 


longitudinal shrinkage from ereen to 


sought 


Information was on 
evross structure of the wood, such as annual rings 
of 
Also, the longitudinal shrinkage of 


individual 


per radial inch, percentages summerwood, 


and densits 


springwood, of summerwood, and of 


annual rings was determined on a limited num- 


ber of specimens 
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Maxon Y. Pillow 


Wood 
ratory 


Products Labo 
Forest U. S. Department of 
Agriculture, maintained at Madison, in 
operation with the University of Wisconsin. 


technologist, Forest 


Service, 


Selection of Trees 


Most of the trees supplying material for this 
study were selected from second-growth Douglas 
fir stands to represent varying diameter classes 
at ages of about 70 and 100 vears for site qual 
itv I] and 150 vears for site quality IV. All of 
the the 
stands. 


trees were in) dominant positions in 

Two open-grown trees from the 70-vear stand, 
11 forest-grown trees from the 100-vear stand 
of Site Tf, and forest-grown from the 
150-vear stand of Site IV supplied most of the 


material 


Dd trees 
Additional material was obtained from 
three $5-vear open-grown trees having excep- 
of 


logs with diameters 


tionally wide annual rings. This consisted 
short @ross sections of butt 
of 36 to 40 inches (b.h 


vrowth conditions of these three trees were, how- 


The exact origin and 


ever, not recorded. Table 1 shows the age and 
size of the trees from which longitudinal-shrink- 
age specimens were obtained, 

Trees containing numerous defects and appre 


clable amounts of compression wood were 
this of to 
cause excessive and erratic longitudinal shrink- 


(6 


omitted, since tvpe wood is known 


age In a few of the specimens from some 
of the trees, however, compression wood occurred 
i rings 


in occasional annual 


Height in Tree 


The material for determination of variations 
in longitudinal shrinkage came from portions of 
1 foot long, taken at dif- 


ferent heights in the trees. Longitudinal-shrink- 


Cross sections. about 


ave specimens were obtained from cross sections 
1 and 4 feet 16 and 20 feet 
above the stump for the trees from the 70-, 100-, 
and 150-vear-old stands, and also between 36 and 


taken between and 


10 feet and 68 and 80 feet above the stump in 
four trees from the 100 vear-old stand, Determi- 
the of the 
$5 vears old were made only between 1 and 4 


nations on wood open-grown trees 
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feet above the ground. The height in trees from 
which speciems were obtained was designated by 
A, B, ¢, ete., with the letters representing con- 
secutive 4-foot bolts above the stump according 
to standard marking practice at the Forest Pro 
ducts Laboratory (/ 


The 


tudinal-shrinkage 


Specimens for determimation ot lone 


values were obtained from one 


or more radial boards sawed from pith to bark oi 


the Cross sections These boards were 


aApPpronrt 


mately equal in width to the average radii of the 


boards were planed to a 
them 


‘ross sections | © 


th | ss «of > S-1nen wetore cutting Into 


est Specimens 


I 


Preparation and Measurement of Specimens 


The ind 
the first, third. fifth, ete 
pith edge 


lual specimens were ripped from 
. inches, beginning at the 
‘boards. Each specimen was des 


ignated by characters that indicated tree num 
res wective 


had 


to their original 


the stump, and the 
that all 
reference numbers with respect 
Table 1 


from the 


‘) 
ber, height above 


from the pith, so specimens 


inch 


trees vives the number 


position in the 
of specimens 


obtained respective 


heights of all the trees studied 


The specimens were finished to °, by %4 inch 
Variations in lengths of 


defeets 


6 to 9 inches long 


when such as 


from the 


the specimens wecurred 


small knots were excluded test speci 


mens so as to provide clear wood with grain as 


possible. The specimens were cut 


straight as 


that at least two bands of 


some of the adjacent spring 


from the boards so 


summerwood wit! 


re present in each specimen. This was 
1 balan o ¢ : a ; ire In the 


spect 


/ 
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y distribution of longitudinal -shriuk 
5 lass intervals of second growth 
distribution 
data 


normal 


of the 


with a 
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mens, since the usually higher longitudinal 
shrinkage of springwood than of summerwood 
is known to cause bowing in pieces with just one 


band each of springwood and summerwood 


The shrinkage values alone the grain of the 


specimens were determined as the percentage 
change in length between green to oven-dry con 
Mea- 
After 


measurement in the green condition, the speci 


ditions based on the original green length 
surements were made to 0.001 of an inch 


mens were dried slowly at a temperature of 80 


Kk. with relative humidities consecutively at 65 


were finally oven 


105° © 


and 30 percent before they 


dried to a moisture free condition at 


Measurements of the thickness, width, and 


condition 


length of the specimens in 


the green 
and their oven-dry weights were used to caleu 
late their specifie-gravity values 

The number of annual rings per radial inch 
for the first. third, 


pith of the boards 


was determined respectively 
fifth, ete 


from which the specimens were cut 


inches from the 

The percentages of suummerwood of each speci 
men after it had been dried were determined by 
a measuring microscope 


Variations in Longitudinal Shrinkage 
Range and Distribution 


The total changes in length of the specimens 
parallel to the grain varied from elongation, that 
shrinkage, of 0.134 


ereen length, to maximum shortening, or a 


percent of the 


is, heg 


‘tial 


shrinkage, of 0.587 percent. Longitudinal shrink 


and IV 


distribution 


age ol 
sites 1] 


Qulenes 


specimens from the trees grown on 
0.121 


was calculated 


averaged percent. Fre- 
for the end- 
wise-Shrinkage data in class intervals of 0.05 per 
cent and compared with a normal-distribution 
from the standard 


deviation of the data (5 


mean and 
The actual distribu- 


eurve calculated 
tion of these values was somewhat skewed as a 
result of an excess of specimens with relatively 
low shrinkage values, particularly in the class 
0.051 to 0.100 percent. In addition, there also 
was a large number of specimens in the model 
class 0.101 to 0.150 percent. Thus, many of the 
endwise-shrinkage values of this material were 
somewhat lower than was indicated by the aver 


Kig. 1 


longitudinal-shrinkage 


age of these data 
The 


mens from open-grown trees ranged from 0.0 to 


values of speci- 





LONGITUDINAL SHRINKAGE OF DouGLAS-FIR 
0.784 percent of the green length, and the aver- 
age of 34 specimens was 0.210 percent. 

The of 
sion wood found in occasional specimens account 


presence some variations of compres 
ed for many of the specimens with longitudinal- 


shrinkage values higher than 0.3 percent. 


Site Quality 


Variations in longitudinal shrinkage of the 
investigated 
Data 
were available on 147 specimens from site quality 
Il and 51 iV 
Shrinkage of specimens from site qualities IT and 
IV ditfered only slightly ; 
respectively, 0.118 and 0.128 percent. The 
frequenes of 

values in class intervals of 0.05 percent showed 
the 
low-shrinkage range, 0.050 percent and less, from 
site II than from site IV. This is believed to be 


responsible for the slight difference in average 


second-growth Douglas-fir were 


with respect to site qualities If and IV. 


specimens from. site qualits 


on the average, values 
were, 
endwise-shrinkage 


distributions 


proportionately more values in relatively 


longitudinal shrinkage of the specimens from 


the different sites 

Height in Trees 
The longitudinal shrinkage of the 
wood between 1 and 4 feet above the stump was 
that 16 and 20 feet, these 


shrinkages being, 0.105 and 0.137 


average 


lower than between 


respectively 


ry, AGE, AND SIZE OF 


tINKAGE SPECIEMNS INVESTIGATED AT 


Diameter 
at breast 
height 


Age 


Height 


tota 


} ears 


ee Inches 
] 4 23 
Ho ‘1 


YS 36 


106 
100 
ag 
103 
106 
103 
101 


107 

99 
149 
148 
154 
155 


151 


ls 
15 
13 


IDistanee above the stump. 
“Exact origin of these trees unknow,. 


SECOND GROWTH 


percent of the green length of the specimens 
from site qualities IT and IV. The data on fre- 
quency distributions of the shrinkage values in 
0.05 class intervals in comparison with normal 
distributions caleulated the and 
standard deviations of the data, indicate a ten- 


from means 
dency toward relatively lower endwise-shrinkage 
values for the specimens obtained near the stump 
than higher in the same trees. There were propor- 
tionately more specimens that had either very 
small change in length or actual elongation be- 
tween the green and oven-dry conditions from 
the A-bolts the E-bolts. Graphical 


comparisons of the averages and ranges of longi- 


than from 
tudinal shrinkage at the respective heights in the 
trees and of trees grown under different eondi- 
tions are shown in Figure 2. 

Averages and of 
age values of specimens from four heights in the 
same site I] table 2. 
The average value for the specimens from the 
A-bolts (between 1 and 4 feet above the stump) 
was lowest as a result of several specimens either 


longitudinal-shrink- 


ranges 


from are shown in 


trees 


with zero shrinkage or actual elongation. 


Distance from Pith 


Variations in longitudinal-shrinkage values 
were investigated with respect to the distance of 


the specimens from the pith at the different 


Ni 


STUMP 


MBEK OF LONG 


PREES AND 


ABOVE THI 


as-Fir ’ 
SELECTED HEIGHTS 


Doug! 


Number of specimens 
6 to 40 
feet! 


68 to svO 


feet! 


16 to 


feet! 


wt 3 3 9g we SY 
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heights in the second-growth Douglas-fir trees inches of the pith had relatively low longitudinal 


Previous work had shown that wood of some — shrinkage, and some specimens actually elon 


rapidly grown trees of other species had excep- eated on drying from the green to oven-dry con 


tionally high endwise shrinkage, particularly in dition. Such specimens originated mainly in the 

the parts formed early in the life of the trees (4 first 4 feet above the stump. These data tend to 

In this study, however, an appreciable num follow a general pattern of slightly increasing 

if the specimens criginating within a few longitudinal shrinkage from the pith toward 

the bark. The smallest changes in lengthwise 

dimension of the pieces that include either 

shrinkage or elongation, occurred in the first 3 

inches from the pith. Figure 3 shows the values 

at different distances from the pith, average and 

range of longitudinal shrinkage of specimens 

from the A- and E-bolts of open and forest 

erown trees, respectively, 70 and 100 years old 

from site quality TL and forest-grown trees 150 
vears old from site TV 

On the other hand, material from the 40-year 

old open-grown trees tended to have relativels 

higher longitudinal shrinkage in the first 9 inches 


from the pith in comparison to that between 1 


AVERAGE 
7A 


pitithhLs 


5 . 2 orn 
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and 4 


open-grown trees. Many of the latter specimens 


feet above the stump of the 7O0-vear-old 


elongated, while most of the former had shrink- 
ave values of 0.3 percent and higher. In the speci- 
mens obtained 6 or more inches from the pith, the 
endwise shrinkage was nominal, averaging 0.115 
and 0.064 percent, respectively, for the open 


vrown trees from 45- and 70-vear-old stands 
This comparison of endwise-shrinkage values of 
two groups of relatively fast-grown Douglas-fir 
One 


vroup of trees conformed with the pattern of tn 


trees brings out an anomalous situation. 
crease in shrinkage from the pith to the bark 
that was generally observed in the second-growth 
Douglas-fir, while the other vroup showed de 
the 
similar to that observed in rapidly grown trees 
of Additional of 
wood from other rapidly grown Douglas-fir will 


creasing shrinkage toward bark somewhat 


some other species studies 


be made in an attempt to explain this condition 


Relation of Longitudinal Shrinkage 
to Growth and Structure 

that variations in 

the growth conditions of trees cause variations 


It is venerally recognized 
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in structure of the wood that, in turn, influence 
its physical or mechanical properties, Relatien- 
ships of gross structure such as rings per inch, 
of to 


longitudinal shrinkage, were determined for the 


percentages summerwood, and density 
data from specimens obtained at the different 
heights in the trees and positions with respect 
to the pith of all the trees used in this phase of 


the work (Table 3. 


Width of Annual Rings 

The width of annual rings gradually decreased 
from the center outward in the second-growth 
Douglas-fir trees. The number of rings per radial 
increased in the 
inches from the pith in the 
the longitudinal shrinkage 
specimens were obtained. In some of the trees 
from both sites qualities IT and TV, the first inch 


inch generally progressively 
first, third, fifth, ete., 


boards from which 


from the pith had a few more rings than the 
third inch, and occasionally the fifth inch both 
between 1 and 4 feet and between 16 and 20 feet 
above the ground. Thus, the data on rings per 
inch showed a pattern of diameter growth in 
these trees of relatively narrower annual rings 
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LONGITUDINAL SHRINKAGE (PERCENT) 


Fic. : 
and at 


and IV 


Range and average 
different distances from the 


pith of 


longitudinal shrinkage values of specimens from 
cond growth 


A- and E-bolts 
Douglas-fir from site qualities ITI 








‘the remainder 
There 


diameter growth 


during the 


if “U0 vear's 


a period 


progressivel) reasing 
was shown bv tl asing number of rings per 
‘med subsequently in the 


trees 
1, a 
‘assin 


of the 


rouped in three 


erowth 
2) 


e radial 
ars; the 


the first ve 


$0) ti 


trees 
» SU vears, 


lV 


the average val 


next 40 vears; and the succeeding 
tively, for sites qualities Il and and 


and E-bolts 


longitudinal shrinkage 


respe 
the A In general, 
number of rings 
percentage of summerwood, and speci 
nens te nile | tO incre ise 

trees of the 100 

ft and o A 

increasing longitudinal 

number of rings per inch ts 


if Figures 4 


and 5 


Springwood and Summerwood 

tlo ummerwood to springwood 
the 
second-growth 
This 


Douglas-fir 


i+} 
rease trom pith to 
trees of 


general trend also 


specimens on 


itudinal shrinkage was investigated 


and y 
work showed the endwise shrinkage 


d was generally higher than that of 
of which 


springw 
| Spe each 


wood z ! imens, 


el 


springwood, summmerwood, or one 


included only 
mplete 


ied pe 


annual ring, were whittled from the 


und es remaining after the regular longi 


tudinal-shrinkage specimens were obtained. The 


specimens { ich tvpe represented material 
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bark from the 


the pith to the 
100-vear-old stand grown on site 
had average 


these 


from near near 


trees ol the 
quality II. Summerwood lower 
shrinkage than shrinkages 
().222 percent of 


springwood, 
respectively, and 0.222 


| O.135 

the original green length o 
annual 
The shrinkage values 


being, 
f the specimens; and 


shrinkage of complete rings was inter 
mediate at 0.170 pereent 
in each type of specimen ranged from -0.137 to 
0.694 and 0.166 to 0.559, respectively, for sum 
merwood and springwood, as is shown in Figure 
6 

Springwood specimens consistently were slight 


lv bowed with the concave side towards the pith, 


as were most of the specimens consisting of one 


Such bowine resulted 


‘complete annual ring 
longitudinal shrinkage 
than the 


with prev 1OUS 


from potentially higher 
at the 


surface toward the pith on 
bark, in conformity 
specimen however, had 
that re 


th 


t ward the 
2 (ne 
the 


the 


obsery ations 


vher summerwood 


shrinkage in 


coneave surface 
the 


coneave side 


ed in bowing with 


the summerwood 


ward bark. Bowing of 
mens occurred with the gen 

toward the pith, but oecasionally toward 
bark. Oeceasionally, the longitudinal shrink 
ve specimens with only springwood, summer 
wood, or one annual ring was of the order that is 


found to result from the presence of compression 
wood, although this type of wood structure was 
not detected by ordinary visual examination 
Figures 4 and 5 that longitudinal 
shrinkage increased slightly with increase in per 
of This to 
to expected from the 


indicate 


centages summerwood appears be 


be 


separate 


contrary what might 


respective averages of measurements 


shrinkage of springwood and sum 


of end wise 
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lower shrinkage of sum- 
to the higher 


springwood, resulting in a decrease 


merwood, That is, the 


merwood is expected restrain 


shrinkage ot 


in longitudinal shrinkage with an increase in 


proportions of summerwood. It appears, how 
ever, that other variations in structure of wood 
might cause excessive endwise shrinkage in some 
the 
shrinkage of the groups of specimens that rep- 
the latter 
periods of growth during the life of these Doug- 


specimens sO as to increase average 


resented early, intermediate, and 


las-fir trees. 
The data on longitudinal shrinkage indicated 
a pattern of relatively low shrinkage in second 


Douglas-fir with wide annual rings 


formed early in the life of the trees, Subsequent 


vrowth 


rings 
had 
shrinkage, Springwood mea 
found to 
higher longitudinal shrinkage than summerwood 
in conformity with pre- 


with narrower annual 


of 


lv formed wood 


and greater summerwood 


percentages 
relatively higher 


sured separately was have somewhat 


measured separately 
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RINGS PER INCH 


Fig. 4.—Average values of rings inch, 


per 


wood, and specific gravity of specimens in approximate age 


of second-growth Douglas-fir. 
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Most of the 


specimens 


both 


observations 
that 


springwood and summerwood appeared to have 


ViIous 


studied contained several bands of 
endwise shrinkage values intermediate between 
those typical of either springwood or summer 


wood. Nevertheless, a consistent occurrence of 


exceptionally low longitudinal-shrinkage values 
and of even elongation of some specimens, parti- 
cularly from near the pith and the stump of the 
is not accounted for by the proportions of 
A study of the 
relationship of endwise shrinkage to the micro- 


tree, 


springwood and summerwood. 


scopic structure of the wood will be necessary 
in order to determine all causes of the variations 
second-growth 


in longitudinal shrinkage’ of 


Douglas-fir 


Specific Gravity 
The specimens of second-growth Douglas fir 
used to study endwise shrinkage generally in 
creased in specific gravity along with increases 


in the number of rings per inch and in the per 
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0 


centages of summerwood. Such a tendency was 


present within groupings based on 


early, intermediate, and later periods of life in 


speclinen 


the trees, in trees from sites of different quality, 
ditferent Figs. 4 


llowever, no correlation between aver 


and at heights in the trees 


and 5 
ave longitudinal shrinkage and specific gravity 


was found 


Summary of Results 


of the second-growth Douglas-fir 


1. Most 


specimens had longitudinal-shrinkage values 


nominal 
between 0.1 


range of this 
and 0.3 


of the specimens 


within the property of 
wood, namely, percent of 
length The dis 


tribution of the changes in length of the speci 


the original 


mens during drying from the green to the oven 
dry condition was not svmmetrical because of an 


appreciable number of specimens with relatively 


low shrinkage, and it also showed a concentration 
of values close to the average of 0.121 percent of 
Many of the specimens with 
than 0.3 


the original lengths 


ongitudinal shrinkage higher percent 





SPECIFIC GRAVITY 


Age (PERCENT) 


; - (PERCENT) 
































epeibeees | SARIN 
os 


j 





8 
RINGS PER INCH 


rings per inch, 


specimens in 


longitudinal shrinkage, pe 


ipproximate age el 


JOURNAL OF FORESTRY 
contained some variations of compression wood 

2. Average longitudinal shrinkage of speci- 
from site qualities I] and IV. differed 
slightly, O.118 and 0.128, respectively. There 
more specimens with rel 


mens 


were proportionately 

shrinkage and even with elongation 
I] than from IV. 

) 


3. Specimens between 1 and 4 feet above the 


atively low 


from site quality 


stump had lower average endwise shrinkage than 
between 16 and 20 feet, respectively, 0.105 to 
O.137. Many 
during the drving or with low shrinkage, up to 
0.0.) percent, 

$. Relatively low 
occurred principally in those specimens originat 


of the specimens that elongated 


originated near the stump 
shrinkage and elongation 
ing near the pith of open- and forest-grown trees 
from site qualities Tl and TV. These specimens 
had wider annual rings and smaller percentages 
of summerwood than those farther from the pith 
Specimens from three very rapid-growth trees, 


had 


than in wood formed subsequently 


however, higher shrinkage near the pith 
in the same 


trees 
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». The data show a general trend of increas- with only springwood. Further investieations 
ing longitudinal shrinkage related to increases appear necessary to determine the relationships 
in the number of rings per inch and percentages — of growth and structure to longitudinal shrinkage 
of summerwood, although specimens with only — of second-growth Douglas-fir that results in ex- 
summerwood had lower shrinkage than those ceptionally high longitadinal shrinkage near the 
pith of some rapid-growth trees as compared 


| 


Oe ee ee 


& 


with others with low shrinkage and even with 
elongation 
AVERAGE 
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Abstract of Master’s Thesis 


the Metazoal Parasites of the Maine Muskrat (Ondatra 
175s By James Richard Reilly. University of 


Al Ntudy at >thethica 


cibethica (Linnaeus 
Maine. 1948 
HeLMIntH and arthropod parasites were recovered from 126 muskrats taken 


in eastern and south central Maine. The parasites were fixed, stained, cleared, 


and mounted for identification. Their life cycles were investigated to deter- 


mine possible control measures 
Seven species of termatodes, two specles of cestodes, two species of nema 


todes, and a species of mite were recovered. Trematoda were found in 91 (71.65 


percent), Cestoda in 43 (33.86 percent), Nematoda in 21 (16.54 percent), and 
Acarina were taken from 61 
\ comparison with the total number of currently acceptable species re- 
ported in the literature revealed that 31.89 percent of all trematods, 33.33 per 
of all nematodes and 12.50 percent of all 


$8.03 percent) of the animals 


0.00 percent 
mites, were recovered from 126 animals taken in Maine 

f optimun water level and controlled burning are suggested 
of control and reduction of the incidence of 


cent of all cestodes, 


Maintenance o 
as the only possible means 


parasitism 








The Modern Arboretum—A Center of Regional 
Botanical and Horticultural Synthesis’ 


BoTANIcAL gardens belong, with astronomical 


»bservatories, among the oldest scientific research 


nstitutions, Gardens in which a_ variety of 


plants were grown for ornamental, experimental, 
ind educational purposes are almost as old as 
uman civilization. At one time their use and 
levelopment was linked up closely with that of 
medicine and pharmacy. From the vears of the 
arly Renaissance to about a hundred vears ago 
ilmost all botanical work was done in botanical 
vardens. As soon as botanical laboratories, mu 
seums, and herbariums started to develop along 
new lines the relationships between botanical 


rardens and the other plant science institutions 
became weaker and weaker. This has not been 
the case everywhere in the world, and I think it 
vould not be difticult to prove that where a 
botanical garden and a botanical research unit 
emained closely connected this has been to the 
| of all concerned. Certainly [ would 
be a good Dutch-American if IT would not 
his opportunity to refer proudly to the 
zore Gardens and the part they, with the 
itions directly belonging to them, plaved 
development of tropical biology 
thesis, then, is that the modern botanical 
ry arboretum, in anv region, should be 
‘Iv a collection of living plants but a 
enter, coOrdinating the interests of all those, in 
region, concerned with plants, Directors of 
botanical institutions dwell inereasingly 
interrelationships between plant life and 
life of man. A broader concept of hortieul- 
ture is making its wav all over the world. I be- 
lieve that many of the efforts to establish new 
arboretums and botanical gardens are symptoms 
of a general feeling that there should and could 
be a stronger link between those who grow 
plants, who play with plants, and who study 
plants, as well as those who are responsible for 


the conservation and development of natural re 


An address given at the Rancho Santa Anita, Arcadia, 
‘alif.. on the oeeasion of the first meeting of the South 
ern California Botanical Society at the site of the pro 
ected Los Angeles County Arboretum, June 17, 1948 


Frans Verdoorn 


sources as far as they concern plant life. This 
feeling, this world wide new eoncept, ill defined 
though it still is in its immediate objects, may 
well become something of great national and in 
ternational value, both in) plant science and 
practice, as well as in human relationships gen 
erally 

To fulfill its task the modern arboretum will 
first have to consider the various groups of the 
population which it will have to serve. In a book 
on the history and methods of arboretums and 
botanical gardens, on which T have been working 
for some time, I distinguish ten groups of citi 
zens with which an arboretum may be concerned 
1) school children (and their teachers); (2 
the general public (whether it has only a few 
potted plants or a sizable garden) ; (8) the horti 
cultural amateurs (considered as individuals 

$) the owners of large, diversified gardens; (5 


commercial and semi-commercial growers; (6 


loved by commercial cvrowers 


botanists and other 


the gardeners en 


I) 
! 
‘ 


and on estates; amateur 
amateur naturalists; (8) professional botanists, 
horticulturists, and many other biologists; (9 
the horticultural and other biological societies 
in the area served by the arboretum; (10) last 
but not least, the city, county, and federal gov 
ernments and several of their special agencies 

I believe that the modern arboretum will have 
to do what it can to meet the needs of each of 
the ten groups listed above, as well as to coop 
erate closely with the existing organizations 
also engaged in this task rather than to proeeed 
mainly along the personal interests of the di 
rector and certain members of its staff 

At this moment we may consider together the 
meaning of the word arboretum. Though it 
literally means a collection of trees, it has been 
used since the days of Count Pueckler, the famous 
designer of the Park at Muskan, to designate a 
large collection of living plants, trees, shrubs, 
and herbaceous plants laid out more or less as a 
naturalistic landscape. We may well say: 

A botanical garden is a collection of living 
plants brought together for certain educational 
purposes 


An old-fashioned arboretum is a large collee 
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tion of living plants, mostly trees, landscaped 


according to certain principles 


A modern arboretum is a large collection of 


living plants, without undue emphasis on the 


trees, landscaped according to certain principles 
which forms the nucleus of a botanical and horti 
eultural center, servine the needs of several 
groups of the regional population, as far as these 
needs are not vet well taken care of otherwise 

This is a long, though helpful definition which 
can perhaps be made clearer by some suitable 
examples 

When considering an arboretum, we may 
it aS a precious stone with four facets: (1 
men who make and develop it; (2 
the 


administrative departments; 


the living 
educational, and 
and } the publi 


with the out 


resea reh, 


collections: 3 


cations which link the arboretum 
world 
As to the men who will make and develop an 


the 


trustees, benefactors, and other members of the 


arboretum we may distinguish between 


make its existence 
the staff on the 
offer a 


two or 


arboretum foundation who 


possible on the one hand, and 


hand. <As 


one year 


other many arboretums now 


and a more extensive 


simple 
for student gardeners, it will 
director have the 
horticulturist able to handle the de 
school the 
horticulturists we may well expect men who will 
horticulturally 


three-vear course 


that the ASSIS 


be important 
tance of a 


tails of such a Amongst assistant 


be specialists in important 
vroups of plants, as roses, orchids, ete 

In any arboretum, however small, I think there 
should be a pharerogamic botanist in charge of 
the garden and general herbarium, who must be 
able to identify, at least to 
cultivated plant brought in; 
the 
plants and able to identify the principal genera 


venus, any wild or 


and a eryptogamic 


botanist familiar with diseases of garden 
of the lower plants 

limit 
the number of scientists the trustees and director 
Nevertheless, what- 


In almost any arboretum, funds will 
would like to see on the staff. 
ever public and educational services an arbore- 
tum renders its ultimate fate depends on the 
quality and quantity of the scientific work pro- 
duced by its staff. Consciously or unconsciously 
we all know this and certain standard procedures 


are followed to meet these problems. In some 


eases nearby scientists are asked to join the staff 
as honorary 


as honorary research fellows or 


curators for special groups. The services of out- 


» ) 
HO5 


standing local horticultural authorities are often 
secured in the same way, or codperation with 
specialized horticultural societies is sought by 
appointing an official representative on the arbo- 
retum’s advisory committee or staff. 

Some of these methods have been successful; 


some have not been too successful. [I often won- 


der why the biological station idea has not been 


applied to a much larger extent in our large 


botanical gardens and arboretums. In normal 


times it must be for a botanical garden to 


easy 


secure the services of intelligent young eol- 


leagues, on a three- to twelve-months basis, by 
appointing them as visiting fellows and boarding 
them in a small dormitory at a nominal rate or 
without charge. Small dormitories can be oper 
ated relatively easily in most arboretums as they 
now usually have coffee shop or cafeteria facil- 
for staff and feel that 
botanical-horticultural stations of the same type 


ities Visitors. T stronels 
as the biological stations, with which we are all 
familiar, within the framework of a large arbo 
retum, have considerable possibilities 

This is not the place to say much more about 
the men, the staff who will develop an arboretum, 
though thes 
however skillfully 


are very important; plants alone, 


planted and however well 
kept up by able gardeners, never form an arbo 


retin 


Let us now consider the livine collections of 
was 
land- 


trees, 


arboretum 
had 


variety of 


an arboretum. At one time an 
after the 


planted 


considered erounds been 


seaped and with a 


shrubs, and, in most also herbaceous 


Cases, 
plants. Today we expect more in an arboretum 
though the trees, shrubs, and herbaceous plants 
scattered over the grounds will, of course, always 
continue to form the nucleus of any arboretum 

The idea of several smaller gardens within a 
larger garden is about as old as the garden idea 
itself. In recent times it 
stimulus by Dr. Stuart Gager, In developing the 
not very the Brooklyn 
Botanical Garden he showed that several smaller 


has been given great 


extensive grounds of 
vardens can find a place well within a larger 
varden. I think that modern arboretums 
should develop several series of such subgardens, 


most 


as for instance: 

1) Society demonstration gardens, where the 
principal, loeal, specialized societies may develop 
test or demonstration gardens for such plants as 
(these in 
rarer 


veraniums, orchids vreen or 


lathhouses ), 


roses, 


begonias, irises, bulbeous 








azaleas 


aneilas 


where the arl will be located 


retum 


gardens Which show such nat 
well ina 


Los Angeles Arbo 


TV pes of the 


ural vegetation type as ¢ imitated 


viven rewion, mn the 
retum, manv of the vetation 


Southwest as well as rtain) Mexiean, South 


African, 


mations can be 


and Australian formations. Other for 


imitated modern greenhouses 
Botanical 


Hills Mu 


light 


or in dioramas ina special building 


Bloomfield 


! 


hais 


(horamas as si l the 
suitable 
preparation techniques 
iutiful and fascinating as 


the American Mu 
other 


»as be 
Lroups i 

iral Liston, There are 
Went told me the 


1) wsible To 


new 


eS: AS 1) other day 


make a rei rain Torest 


evrowilne a group of 


ous eplphlivtes, Dv 


piphvtes of the wet subtropics, 
d lathhouse with a special sprinkler 


qardeus, ranging from. the 
vardens via groups of the 


plants to more modern exhibits 


principal chapters in the biology 


phuystotoqical demonstration 


qar 


e results of recent advances in 


vy. photoperiodism may be demon 


aving artificial light directly over 


the field 


garden, both tor the vounger 


‘onipanied by their teachers as 
ot plants to schools. The 


} 


supply 


dern si 


ool gardens often con 
local 


endless 


with = the nature 


The 
he 


literature on 


re almost 


ontinental 


known in the eastern United 


use for school 


ason comerdes 


Vacations 


first 


forergen 


eoun 


tries, j F hakespeare . a Swiss Farm 


Garden, . “rein ontial Garden, are not 


ePasSV TO WN 


vevel many Visitors 


and often fina eroups or in 


+ 


otherwise not mtere “ton 


Baldwin 


dividuals an arbore 


tum, In this estate, it is planned to 


ete., depending on the 
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have the Baldwin and Reid houses skillfully re 
Without 


also to 


stored by certain historical societies 


doubt, they will be glad to contribute 


the restoration of the 
difficult 


tific 


varden of Captain Reid, 


as this restoration mav be. The scien 


early wardens is an in 


reconstruction of 
triguing subject, its technique is difficult) and 
needs further study (this also involves the study 
of the history of various cultivated plants and 
even the breeding of extinet done 


Varieties as 
already for pigeon, poultry, ete.. varieties of the 


With 


trving to get outa 


a vroup of workers at Williamsburg 


past 


I am sinall manual on the 


technique of restoring old) gardens—this in 


volves much study, ranging from old 


Isth 


prints to 


the advertising columns of century news 


papers ! 


s Trade demonstration garde ws, such as a 


few arboretums have set aside for demonstration 


purposes by the trade. Such semi-permanent 


horticultural exhibits draw many visitors; they 


should be kept well separate from the other ex 
hibits. If organized on a strictly basis 
I do not think that 


port of view 


rotating 
they are objectionable from 
any 

9) A well-finaneed arboretum will often have 
In the case of the 


Angeles Arboretum perhaps a desert garden, a 


certain. branch gardens Los 


Sierra garden for plants of higher altitudes, and 
a downtown Los Angeles garden might be con 
sidered 

other thines which can be 


There are many 


nan arboretum. It is, however 
facet of the 


arboretum, the Department of 


made and done 
modern 


time to consider another 
Research, 
Administration 

about the 
‘ultural school in the 
There are 


as vreenhotuses, 


‘ation and 


spoke need for a horti 


I already 
framework of most arbore 


other well-known features, suel 


TULTIS 
houses, 
hall 


which 


lathhouses propagation 


a varden and general herbarium, a 


dioramas and other special exhibits 


will often double as a large exhibition hall, and 
an auditorium for larger than can be 
the other 


lor Vears the programs oft 


Yvroups 


handled in buildings. After studving 


many large arbore 
tums I should like to make a few 


] Radio, 


suUgvveSTIONS 


press, and public relations are 


l 
! 
poorly and unscientifieally handled in 


manv ar 


boretums, and as a result thousands of dollars 


of possible revenue and much good will are lost 
2) The relationships between plant science 
and plant form, on the one hand, and art on the 


other hand are often hardly considered, We can 
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not all be expected to become interested in Words- 
worth’s or Shellev’s nature poetry, 
cannot be good botanists unless we 
beauty of plant form and colour and lave some 
understanding about the principles underlying 
the aesthetics of plants, flowers, natural plant 
formations, gardens, and plant arrangements 
Every arboretum, I think, should organize an 
annual exhibit of drawings, etchings, and paint- 
ings of a botanical and horticultural interest and 
relations between those who make these 
and the 


Then TI should like to refer again to the pos- 


closer 
staff should be encouraged 

sibilities of the modern diorama, not only exotic 
or aretic vegetation types but also chapters in 


economic botany, ethnobotany, ete., can be ills 


trated exceedingly well with new techniques 
To be a center of regional botanical and horti 
cultural synthesis the modern arboretum needs, 
in addition to its usual library of books and jour 
nals, several card files on the botanical and hor 
ticultural resources of the region for easy con 
sultation by staff and visitors, these files to in- 
clude data on plants which have been grown but 
the 
horticul- 


visitors 


Which no longer are represented in 
These card useful 


center 


area. 
indices will form a 


tural which will draw many 
often visitors who do not care too much for the 
living collections!) to the garden and which will 
enable it to fill 
tural svuthesis 


I should 


its mission of regional horticul- 


now like to consider with vou the 


publications an arboretum will issue, such as the 


mimeographed newsletter, the regular journal, 
and various books 

A mimeographed newsletter should be issued 
often and distributed widely 
for the pub- 
also for ex 


The journal is needed not only 
the staff, but 
at least some 400 journals may be ob- 


lication of work by 
changes ; 


tained today in exchange by any botanical-horti- 


but vet we 


appreciate 


cultural library. 

Every arboretum will issue books from = time 
to time, ranging from reports dealing with the 
work of the staff to botanical and horticultural 
monographs and hand- and reference books 
Much material has remained unpublished in the 
past due to the high cost of producing technical 
botanical and horticultural monographs of lim- 
ited interest. Now it seems possible that the new 
technique of typing such monographs in our own 
offices on a vari-typer and reproducing the re- 
sults by offset will make it feasible to turn out 
nicely produced monographs at about one-third 
of the cost for a typeset and printed book, a 
really dramatic development! 

There are at present at least a hundred thou 
sand workers in the pure and applied botanical 
and horticultural sciences in this small world, 
some hundred thousand workers with the train- 
that 


tribute to the progress of their scientia amata, 


ing and background enable them to con- 
and perhaps even to that of the world at laree, 
administrators of re 
The 
learned 


Although 


the world at large has profited so much from 


as research workers, as 
search, as extension workers, or as teachers. 
hundred thousand 


influence of these 


men, however, is surprisingly small. 


advances based on the discoveries of workers in 
the plant, animal, and medical sciences, its af- 
fairs are hardly conducted along lines conform- 
ing to the postulates of biology and related sci- 
ences 

There are many causes for this state of affairs, 
mostly easy to discuss and analyze but difficult 
to change. One of the reasons is the fact that 
these various rroups of biologists do not form 
a conglomeration, but rather a 
forces, A 


a unit, not even 


heterogeneous group of centrifugal 


well conducted arboretum may—as we have seen 
be of considerable help in uniting the activities 
forces 


of certain of these 











Notes 


On Obtaining Precise Diameter 
Measurements on Hardwoods 
Using the Dial Gauge 
from the Harvard Forest! ex 
dial 


\ recent articl 
plained the use of the rauge in making pre- 


cise radial measurements on certain conifers. At 


< Rock Forest ; ‘liminary study was 
ompleted to formulate a proper tech 
measurements On the 


ikinge similar 


hardwood specie 
ardwood species 


tt dial 
O00] 


25F 1, 


steel 


rua hl imiber 


right 


to contact 
a shallow 
17. inches 


head 


: Was 


(one 


screw 


head was thus 
contact plate, 

a hardwood template, 14% 

saaal ick, with four holes bored and spaced 
to line 


up with the th ‘rew head position s on 


id also w measuring spindle 

n of the refer 
was placed against 
Phillips screw driver was 

eviven a Tew turns to 
screws and the 
$8-inch copper 
bark, 


Number 5, 


were serewed 


on the 


hes protruding 
hardwoods ealls 
Without 
screws twist 

eli} | ved 
usable size could be 


ould be far 


since 


driven 


quicker than could the screws, but they were so 


slender and limber that measurements made 


from them varied plus or minus 0.005 inch. 


Furthermore, brads are subject to corrosion 
Two plots which had been previously used in 
certain nutrient were selected for 
These were BN-1 on the old Boulevard 
and N-1 just above the Aleck Meadow Reservoir 
bordering on Black Rock Trail. Both areas had 


previously applications of 


experiments 


testing 


received nitrogen 


fertilizer, Measurements were 


taken July 7, 
1947. The 


October measurements showed no added growth 


Septen ber 17 


} and October 22, all in 


and even showed a tendency to shrink. However, 


even with the sol ew! at erude set up eniploved, 


it was clearly evident that such a gauge, 


prop 


erly used, can reveal small radial increments 


with a very high degree of precision 
One objection to the procedure is the need to 
the This 


consuming, vet it does not feasible to use 


bore holes to receive screws is time 
seern 
steel the danger of 


Also, 


shagbark hickory, make the use of the reference 


screws owing to eorrosion 


certain species, white oak and 


notably 


since the bark flakes 


off. Again, the small range of 


plate of dubious accuracy, 
the gauge makes 
measurements over any extended period next 
to impossible, since no more than the maximum 


With the 


majority of the hardwood species crowing here 


of one inch of radius can be measured. 


however, the device performs satisfactorily. For 


long term projects calling for accurate radial 


CONTACT 


ce for positioning on tree 








diameter measurements perhaps some form 


aliper with the gvauge therein 


could be The 


promising tool for f 


incorporated 


designed instrument is a most 


lowing such items as di 


urnal variations, seasonal shrinkage, immediate 


erowth response following cutting operations, 
; 


nutrient applications and the like 


\ base, or conta plate proportional to the 
iIved should be The 


used here was too small for the diameters 


size of the trees inv used. 
plate 
* the trees measured, and the full value of the 
The 


the entire potential precision of the 


instrument was not realized important 
point, if 
utilized, is the relationship of the 


The 


eon 


tool Is to he 
vauge to the reference plate on the tree. 
the three the 


tact plate mist be precisely reproducable in re 


position of screw-heads on 
lationship to the reference plate at each sueces- 


sive measurement. Side motion of these serews, 


due to bending, to corrosion of the screw-heads, 
irregualities in the contact plate, shifting of the 
reference plate, or any factor operating to place 
the spindle on the reference plate at a point 
different 
ings were taken, will greatly lower the accuracy 


from the one where the original read- 


To take full advantage of a pre- 
it is essential that all factors 


of the results 


emion imstrument 


397 


entering into the measurement process be han 
dled with equivalent exactitude. 

The writers believe, for the moment, that per 
haps two contact plates, one for small diameters 
having a 
to be the 


and one for large, and each rauge 


firmly affixed thereto, may turn out 


ideal equipment 
MH. 11 
R. F. 
The Black 


TRYON, 
FINN, 
Roch Fore Sf. 


Y, al? ea, 
a hm hm 


Some Older White Pine Plantations in 
New Hampshire 


Examples of mature forest plantations are 
rare in New Hampshire. Most of the plantings 
date from 1911 when sale of trees from the State 
Nursery made seedlings readily available to pri 
vate owners. A few older stands exist planted 
by true forestry pioneers probably using wild 
seedlings pulled up in the forest. A white pine 
plantation in Westmoreland, N. HL. 


\2 vears of age and vielded 51,000 board feet of 


Was cut at 


lumber per acre by actual mill seale.? 

David Frank Fellows set out a series of white 
pine plantations in Brentwood, N. H., from about 
1910 
now owned by his grandson, Professor Gardner 


Ladd of the University of New Hampshire. Data 


1885 until his death in The property is 


on volume and current rate of growth reported 
based on field 1948 
been found of how the planta 


here are measurements in 
No records have 
tions were made (size of planting stock used 
ete.). Age was determined by borings, counting 
felled in 


branch 


rings on stumps of known age (trees 
the 1938 


whorls 


hurricane) and by counting 
The youngest stand was estimated to 
intermediate 


be 38 Vears, the oldest 6? and the 


one about The oldest plantation cov 
and the 


Fortunately all stands are 


50 \ ears 


ers about one acre, the voungest 14 acre 


intermediate °4 acre 


intact, with very minor hurricane loss and no 


recent cutting. Apparently only dead trees have 
All trees were pruned to a height of 


feet 


been cut 


about 6 to 8 manv vears ago 


Mattoon, W R Income, I Ss 
Department of Agriculture, Bulletin 1117, 
Page 29, Aug. 1920. ef ilso ** Milford Cabinet,’’ Mareh 


102s 


Forestry and Farm 


Farmer's 





Description of the Stands 
The 


farm land at 
The 


stones 


vhite pine trees were planted on level 


an elevation of 125 feet above sea 


level soil consists of a fine sandy loam, 


The 
vered ith a 


free of forest fl 


oor beneath the trees 
thick Near 
} 


margins shrubs and sugar maple seedlings 


mat of needles 


to form an understorv. but 90 per 
} 


forest Thoor 


is bare ot 
all 


vetation is essentially 


Vevetation, or 


scattered sn plants. The com 


the vround ve 


all three stands, consisting of shrubs 


; 


characte hardwood 


all the 


present 


ristie OF transition 


eion. Furthermore 


ests in this re 


prin 
| 


ipal upland hardwood trees are as ad 
‘cessional ten 
low 


white pine saplings 
the 


Valice reprodu Tioh. Suvevestinyg 


ast 


dency toward a more mesophytic forest 


} , | + 7 
‘hse ThicketS of 


vouneg 


have sprung up on the margin of older 


stands where the land was open and the seedbed 


favorable. This suggests that pine can be regen 


heavy 


under selection various hardwoods 


erated by fairl uttinegs such as a shelter 


wood but that 
iall 


vill erach pine 


Survival 


the trees planted are 


Fatled spots in the 


ho sign of stump could 


YO95¢ survival 
the time of 
hat an addition 


died or 
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Quality of the Stand 


The wide initial the older stands 
lox 15 


and 


spacing in 


resulted ino very coarse branching, 
from white 


Evidently Mr 
his later plantation set the 


residual damage 


Pissode S strobi 


heavy pine 


weevil Fellows 
noticed this and in 


trees about half as far apart, and the youngest 
stand shows the least weevil injury on the lower 
the bol 


ere wok, 


part of Since weevil damage 


ceases 


forking and and contributes te coarse 
ranching, the extent of weevil damage provides 
a good index to quality Trees were classified 
as free from obvious weevil damave 

butt 


double 


straight 


weevilled above low and 


13) (one straight 
weevilled e tree 


below 1 
I 


} deformed or 
throughout Table 1 


Volume and Yield 


Plots were accurately surveved in each stand 
using staff compass and steel tape, and all trees 
calipered at breast height to the nearest inch 
Heights were obtained by hypsometer on 10 trees 
and curved heights read for eacl 
Density of 


estimated to be 9 in eae 


in each stand, 


inch diameter class stocking Was 


case. The yields cor 
Quality I of 


and 


respond well to those tor Site 


both us to 


volumes inp Table 


Frothingham- 
TI Pn 
Tables 24 and 26 in the 
It Should be 
fully 


trees per acre 


height volume 


2 were 


eompute a 
bulletin 


vield tables were 


tr 

fron 
salle 
noted that these 


} 


natural stands, with 


and 


vased oon stocked 
weevilling 


Moreovet 


now ap 


manv more less 


resulting in greater average heights 


+] 
I 


ie widely spaced plantations are only 


y full stocking 


proachin 


Current Rate of Growth 


Increment borings were made at breast herelht 


on every Oth tree on the plots and diamete 


erowth inside bark tabulated for the last two 





NOTES 


decades 


could 


youngest stand appeared 


Adequate height growth data 
The 


to be growing currently about one foot per year 


not be obtained 


While all plots are still growing well, diameter 
growth had decreased in each of the three plots 
during the last decade compared to the previous 
The 


vounvest 


decrease has been over one-third 


decade 


n the stand where the trees are now 


too crowded and in need of thinning. (Table 


last 10 


vas most rapid in the voungest stand and slowest 


Diameter growth during the vears 


nthe oldest stand-——in the same diameter classes 


However, the rate was about the same in dom 


trees of all 2 


inant stands, averaging about 2 


inches in 10 vears. Current volume growth out 


side 


bark was computed for each inch diameter 


Arithmeti 

based on the growth of wood and bark 
past 10 The total 
vross annual increment is shown in the last col 


class, 


during the vears current 
umn in Table 2 
Henry | 


V. WH. Forestry & Reereation Commission 


BALDWIN,? 


R. F. Mace, S. B. Coville and H. 4. 


colleeting and computing data 


iwson assisted in 


A Method of Determining Timber Growth 


To HELP in predicting volume increment without 
resorting to office work or involved computations, 


a table, similar to a volume table may he con- 


structed. Such a table which shows the increases 


in cords for each increase in radius at breast 


height was devised for black spruce and for jack 
Bie Falls. 


useful 


pine in the Minnesota, area and 


proved very 

rhe first step in the construction of the volume 
increase table was to select or construct a volume 
table that applied to the area in which the table 
table 
plotting the volumes 


each heieht 


was to be used This volume Was trans 


ferred to vrapl paper by 


h. with a smooth curve for 
The next step Was To draw a smooth eurve 
measuring heights of 


trees and taking d.b.h. measurements in the area 


which the volume increase table was to be used 
With the height 
it was possible to plot the average height for 
each d.b.h 


resulted in a 


smooth over diameter curve, 


class on the volume table sheet which 


single smooth volume 


With the 
structed, it 


average 
average volume 
difficult to 
volume for 


eurve eurve con- 


Was hot select the in 


creases In each increase in radius 


¢lass. The volume increases 


within each d.b.h 


determined in this manner were plotted over 


each radial increase to smooth out any errors 


in reading the increases in volume from. the 


average volume curve 
use, the volume increase table 


this 


In actual 


COl- 


structed in Inanner served the purpose in 


0480 


O480 





the 
he timber stand rapidly without 


ilhie ipproni 
Qne-tenth acre sample plots 


termine the total volume of the 


stand number of trees in each diameter 
‘h diameter class were bored 
and the average 


db.) 


‘lass. Tre ea 


muehout the 


stand 


class 
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that the volume in 


crease tables described herein are accurate only 


It should be recognized 
when applied to the type of stand they 
for. The height 


constructing 


were 
over diameter curve 
the 


designed 


data used in volume increase 


tables should be taken from the same age class 
the tables are to be 
that the 


will remain unchanged over con 


and type of stand that 
plied to It IS 
curve 


ap 
assumed height over 
ihliameter 
siderabl periods of time 
Example of a table for old growth, even aged, 
pine in the Big Falls, 
Table 1 

C. B. BucKMAN, 

Vinnesota Division of 

Epwarp J 


> 
iedIS 


jac Minnesota, vicinity 


IS viven In 


Forestry 
GORMAN, 
Pape r Con; 


Nf ny 


is 


Abstract of Master’s Thesis 


the 


the 


A Laboratory E 
Their Possible Use ti 
Louisiana State University 1948 
Was t 
preserving 
treatment 


the purpose « 


treating plants since 


edi 


rh cost 
endatl 


recomn 


treatments 
used 


wood blo 


were 


line the 


fence 


detern 


it was felt that researe 


ms 


one Using 


Toricity of Certain Preservatives Regarding 
Cold Noaking 


Vethod. By Jack Kelly Mims 


chem 
the 


line 


toxie selected 


powers ot 


and timbers when using 


posts 
amount of work alone this 


‘tion with 


he results 1 
ig problem in obtaining pressure 


h should be under 


as to the oncentration 


percent 


nutrient ag vrowing 


as the growing me second 


as nearly as possible 


not sufficient to n 


definite 


but si} ould be used in estab 


clint 


ormation under actual 





We Present 


Leo A. Isaac 


lo Foresters of the Pacific Northwest, Douglas 
fir is not Pseudotsuga taxifolia, but Pseudotsuga 
Leo Isaac. Officially he is silviculturist to a most 
important timber species. Unofficially, he is the 
oracle of the Douglas-fir region, a distinction 
earned by following his own advice, ‘‘Read the 
‘ecord on the ground.’’ Leo believes profound], 
hat the truth can be obtained from the forest 
f men will but look with seeing eves and record 
vith unprejudiced words 
This kinship with the words began on a farm 
the hardwood hills near Fond du Lae, Wis 
msin. In his high school days, it became Leo’s 
task to help an older brother recuperate, fol 
lowing an accident, in the woods of northern 
Michigan. There he learned the record on the 
vyround with a vengeance; along with the charm 
of the deep, quiet forest, he learned to know sum 
mer’s fly-infested swamps, winter’s biting bliz 
zards, the squally lakes, the whitewater rivers 
and all the other myriad items which a weods 
nan must know if he is to survive 
Krom this experience he decided to go into 
forestry, and enrolled at Minnesota. His studies 
were interrupted by World War I. In the army, 
Leo was assigned to inspect spruce airplane wing 
‘ams in Oregon. After the war he returned to 
hool and was graduated in 1920 


His career in the U.S. Forest Service began 


immediately, when he went to the Chelan Na 
tional Forest in Washington as a junior forester 
ant reason than love of trees lured 

the Northwest. Her name 
and she became Mrs. Isaac 
he Chelan. Through the vears 
encouragement, and confidence 


istained his ent 


husiasm, and Leo says she 
msible to a great extent for whatever he 
F leved 

On the Chelan he surveyed homesteads, fought 
fires, administered grazing allotments, cruised 
timber, worked on roads and all the other tasks 
that made forestry exciting and enjoyable, Here 
he became increasingly concerned as he saw non 
stocked cutover areas growing larger, grass 
vrowing shorter, and erosion more pronounced 
Ife wanted to find out why these things oecurred, 


and what ‘ould be done to conserve resources 


401 


so asked for transfer to an experiment. station 
The move was not premised on personal gain 
but on a sincere desire to help in making this a 
better land-——a philosophy which underwrites 
everything that Leo does. 

In May 1924 he was assigned to the Wind 
River Experiment Station, then center of forest 
research in the Northwest, where he began a 
quarter century of purposeful and fruitful re 
search, mostly in forest regeneration. Because 
he intended to read only the record on the 
ground and stuck to it with integrity, today 
Leo has many of the answers. His measurement 
of Douglas-fir seed vitality in the soil exploded 
the ‘‘duff storage’’ theory, correcting the mis 
belief that seed live for vears in the forest floor 
Ilis measurements of seed dispersal still stand 
as accurate and complete records of tree seed 
flieht Studies of mortality of single seed trees 


showed the folly of the single seed tree system 








rool 


euttine 


partial 


e stands and 


new methods 
until 


euts resulted in 


Nesale 
vains in volume, and 


forests to low 


SPecles 
Agnes Teale 
fellowshi t the Uni 


1946 


re lationsl ipo 


Leo 
Anderson forest 


if Washineton in 


was deservedly eiven 


researc! 


ersity The purpose Was 


moon f seed to 


planting 


improvement of Donelas 


stands throug ection superior strains 


the Doug 


fessional yor 


1 fhe 
j) puqlas iy Need 


service and Ri pro 


lore xt 
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ss. Leo's any 


reputation is such that, in 


protagonist Who can 


silvicultural argument, the 
on his side is automatically the winner 


added 


Partial Cutting on 


ite Tsaae 


To the above authoritative studies will be 


release 


shortly a 


Qld grou th 


‘OTN PanLon 
Doualas-th 


Isaac has always battled against casual re 


search, superficial decisions, and ‘*investigation "” 


conducted for pers ymmal prestige rather than for 
{ 


forest. Tl 


statement 


he good of the 


believes : it IS 


difticult to stop an untrue once it 


Into print, that lu proper practices develop from 
arm will ensue For 
f } 


taliia Tor substantiating 


forest researeh 


all thron 


Hilist 


Isaae the man shines 


While 


technical works, something more be said ot 


individual. THe 


Society 


him as an has been a long and 


faithful member of the serving well as 


chairman of the Columbia River section; and is 


strongly loval to the profession of forestry, not 


just to groups within it 
A rare field 


or favorite fly rod rather than 


dav of leisure will find him in the 


‘ment borer or diameter tape Ile has 


friends evervwhere. Throughout the region he is 


SHOW as Leo ali to students. new men old 


anal top flight foresters. These men know 


friends, 
does Is Totivate al by friendship for 


that what he 


his fellow man. Ile is devoted to beginning for 


and by precept and example fires them 


esters 


vith a zeal for making them happier men 


than the 


servile 


on the job. and better foresters ‘ould 


This 


his mann ) , vroups of stu 


inake themselves ‘haracteristie Is exen 


ified in 


| 


dents i 


1 
! 
ental 


their annual field trips to experim 


cho a contribution te 


Torests 


ln the 


forestry on rreater worth than his al 


ready consider professional a conimplishments 


mibiti Ws to make mire 


Washingtor 


Worthy 
hard 


VOrKS as 


Usp beneficial >I at fis} 


mia 
his ae 


halt 


fishing 


the time LL is satisfied with 


relax ; 


two objectives, 


all the 


; miplishn ents mn 


dozen couldn't ! on 


Hel 


will muss 


W 





Points of View 


Park Forestry 


1 am taking this opportunity to express my 
thanks and appreciation for the publishing of 
the article, ** Forestry in a Great Metropolitan 
Area,”” by James H 
January 1949 of the JouRNAL 

This article to bring little 


seldom heard of individual ‘‘out of the woods.”’ 


Tyndall, appearing in the 
ISSLLe 
tends FT known, 
The recreational forester serving in metropolitan 
the 
does not have the time or 


areas has, indeed, been forgotten forester 
As a general rule, he 
the office facilities to produce highly technical 
articles containing tables, graphs, ete. Tle serves 
John Q. Public,”” he 
seldom out of the public eve and he is subjected 
of 


He is frequently in contact 


Is 


right next to and with 


to the greatest variets wants. needs. sugges 
tions and criticisms 
with all classes and types of social organizations 
from school children up the line to garden clubs 
Mr. Tyn 
expectations and duties of a 


he 
it’ 


and various types of nature societies 
dall eXpresses the 
well when 


recreational forester admirably 


states, “‘it’s engineering, it’s landscaping, s 
agriculture, it’s arboriculture, it’s forestry 
To Mr. Tyndall, my 


forester 


set 
the 


com 


personal thanks for 
“right”? with 
Ilis article 
and exceptionally 


ting the recreational 


forestry profession was well 
Interest 

and there As a mat 

ter of fact the article was quite conservative 


the 


posed, eHSV TO read, 


ing, Were ho eXaveverations 


Ineidentally ‘new dress’ and format of 


FORESTRY commendable 
W 


orester, 


the JOURNAL ot are 
IK ASE, 


C 


(FEORGI 


Park F Ohio 


mmcrmnadey, 


“Who Will Control the Public 
Ranges?” 


editorial in the February issue of 


had both 


Was 


AOURNAI eood and bad aspects (sen 


Outstandingly commend 
paragraph on S2? that 
‘‘But the Bar 
rett committee report, and the hearines on whieh 


‘ rally 11 eood 


able 


with thre 


was the prarae began 


to brush asic 


sentence 


it is based, as entirely unjustified is to deny 
its significance.” 
Paragraph No. 2 


the 


however, is on the opposite 


side of ledger. In the first place the present 
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Pees 


them 


called **token 
but 
“careful appraisal’? would 
Washington 
Mexico and 
for 


base fees ean hardly be 
of 
are as high as any 
The 
low 


Arizona. iA 


cattle and 4.75 cents for sheep should be about 


Some them are too low many of 


Oregon and 
New 
IS cents in Oregon 


indicate fees in 


are too as are those in 


hase fee of 
25 cents for eattle and 6.50 cents for sheep 
The low fees were adopted there in the face of 
some of the highest private land rentals in west 
United 
lished the present Forest Service fees failed to 


ern States. The appraisal which estab 


for similar values. Ranges 


to 


set up similar fees 


another state 
This 


to the highly theoretical nature of the appraisal 


state similar those in 


in 
Carrs 


one 


a rate one-half as much. was due 


and the impractical application of the data. Men 
Irn thie pretis 


that a all 
should be between 5 and 30 cents per head pel 


Forest Servic generally agree 


base fee for cattle in western forests 


The appraisal 
hut the 


for sheep 6 to 7 cents 
1930 
practical mass of details brought together ina 
the 
the 
bring about 


month: 


completed in indicated this Hil 


podac 


ap 


as 


All 


world will 


theoretical whole resulted 


from whieh fees evolved careful 


praisals’* in the hot 


result) from conference 
of the 
through 


it 


logical a fee as would a 


the 


pecially 


Service es 
the 


work, or 


of erazing men Forest 


formet 
fail to 


those who went 


appraisal and have seen 


work 

The statement that ‘‘Grazine fees on the na 
tional forests probably average considerably less 
half 
private | 


the fees charged on comparable 


Privat 


than 


1 


ands** is Open to question 
range land rentals vary so that it is very diffi 
It i 
lands 
Many 
cost 


Broad 


indi 


cult to arrive at a representative fee. is 


also. difficult to compare national forest 
except as to forage and water principally 
the 


comparative ol 


hn 
an indication but only 
and 


entering into 


handling | 


tenis 


ivestock cannot evaluated 


averages give an 


judgement are 


realized 


lexyu rience sound 
if 


Referring 


Cation 


ee basis iS to he 
the 


the editorial, while it does 


necessary a eood 


now t discussion of range 


“) 
condition and abuse, 
so, leans toward the idea that remedial 


not sax 


action paragraph No.5 CONSISTS oft reduction 
or elimination of livestock as the major or sole 
The all impor 


tant need for funds for physical range improve 


measure in case of overgrazing 








‘ Ss is rt « sized. If sue ] yrovemments 
hae Hs ed consists bol b> = ovears 
ere would be ‘ » worry about tod Al 
‘ ywout S100.000.000 s been needed 
range ] oO ‘ Ss on western national 
e 

orests Aly £17. 000.000 wort } e bee ! 
ar l ! es ( soil udin y e < Cs 

NS ed o1 need b e stockmen and un 
din ‘ eS ACCO! shed b e CL nd 
Md rere ‘ ! POS he ttel 

s bee! me ol «| ne ! l ol the 

1. ( aL vl 

During about 55 vears the Forest Service iS 
ecelved me propl lon or range J rove 
ents until ‘ st four vears when niggard|s 
' nts for range reseeding were appropriated 
hy Congress ‘he SOth Coneress appropriated 


£162,500 in the face of a 


eulous sum ot 


difticult to believe 


f &1T00.000.000 It is 
i during all these vears 


to vet adequate money for 


is purpose from Congress and it is certal 


that it did not devote anv of its general funds 


though it lavished great 


is need 


ounts toward a bie organization ealling for 


¢ 5 ] 


CXTCTISLVE personne 

The editorial states that ‘‘20 pereent of the 
grazing tees tor rane improvements should he 
ple if ranges were not depleted and if fees 

) ] were equal to the le Of The pri ile rt 
I} S Statement S wick i) thie l 'K As dis 
issed ho t best the ees WI neo he i? 
sed ? Slé mow S Thre editorial el 
ons The 1) perce! ny he ong run wil 
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tional forest ranges 


ean and will eontrol the ni 


The publie will see to that. But soil, forage 
tersheds and tempers will be mite! hetter 
onserved if the proper approaeh to administt 


tion Were adopted 
LYNN HL. Dovanas 
Colo 


Stagnation of Growth 


Reference is frequently made to stagnation 


n young forest stands. Recommendations have 
cleanings to im 


held 


The matter comes up in eon 


been made for thinnines and 


prove young stands considered to be back 
by overcrowding 
nection with natural reproduction and also with 
the considerable plantations that are now 15 to 
30 vears old 

do we actually know about 


bad effects? At 


stage does it become important 


low much stag 


nation and its what age or 


low long does 
it last. in vears? 


Recent inquiries have been made about the 


effect of stagnation in Virginia pine which coy 
ers an aggregate of some millions of acres of 
dense voung stands on old fields from southern 
Pennsylvania to north Georgia. The replies from 
careful observers have been usually to the effect 
that the 


able to push up and solve the problen 


more vigorous trees of this species are 
quite 
without help 

What light could scientifie research throw on 
this problem What about other species 


The subject has been treated in passing by 


Someone might make a name for hin 
self hy a thesis on the subj et based ona library 
study, to cover perhaps spruce, Virginia pine 
oblolly Douglas fir 


Many rei 


and othe r 


pine, species 


JouRNAL would like. ne 


ders of the 
\ 


nib? to be brought up-to-date on oa subject 
that is getting attention these days, when so 
many laymen are asking what they may rea 


“~t Trom ther woodlands 


WorK, 


Staunton, Va 


IleRMAN 














Reviews 


and Rural Employment: .A 


Northern 


Forest Farming 
Study of Two Areas in 
and Southwestern Arkansas. By Charles H. 
Stoddard. 29 pp. Charles Lathrop Pack 
Forestry Foundation, Washington, D. C. 1949 


Wise on sin 


This publication is worth reading. Ilowever, 
the reader must always carefully keep in mind 
the author’s objective, which is to explore the 
possibilities of widespread (not oeceasional) de- 
velopment of individually owned and operated, 
farming enter- 


so-called ‘‘family-type,’’ forest 


prises. In such enterprises a farmer (presum 
ably with a wife), together with one male helper, 
either a hired man or, as time goes on, one of 
his SOILS, live in a modest home, on oa piece of 
land which is practically all forested. The two 
men spend 250 days a year maintaining the 
facilities, such as roads, bridges, fence Ss, 


and mar- 


forest 
cultivating young stands, harvesting, 
keting the forest yield, either by operating a 
small sawmill and selling the lumber, or by d 
livering logs and pulpwood to available markets. 
The raising 


time 1s spent 


included non 


remaining working 


‘Y erops on a small aereage of 
forest land 

The author explores the potentialities of such 
enterprises from a number of approaches. At 
the outset, he searched for forest-farming enter 
meeting his definition, and unable 
to find any in either the North or the South. Tle 
did. however, locate in Wiseonsin and Arkansas 
a number of relatively small, individually owned 
woodland areas in which operations of a nature 
envisioned in the farm car 
ried on. From a detailed study of six of these, 
he was able to get data as to possible production 


Was 


prises 


set-up were 


forest 


per man per day, to determine market values 
of forest land, and other pertinent faets. Tle 
also obtained in each locality studied informa- 
tion on growth rates, and yields on growing 
stocks required for a properly organized forest 
property. From these data he was able to syn- 
thesize a forest farm, at least so far as the wood- 
land portion is concerned, and arrive at figures 
t nereage required in both the North and 
area large enough to eonsti- 
> work for two men 


of fores 
South for a forest 
tute a ‘‘work vear’s’ 

Ile eould also estimate the eapital require- 
running expense, draw a_ balance 


ments and 


against the sale of products, and so determine 
the incentive as measured by expectable profits, 
either with or without operating a small saw- 
mill. The 

) 


They show that two men, working 250 days a 


results are not very encouraging. 

year, can have left over for wages about $4,000 

in the North and $5,000 in the South, if primary 
sold. With a sawmill opera- 

tion, there is a the net 

come is $5,000 in the North and $4,000 in the 


South. 


products only are 
reversal, and labor in 
Careful study of the accounts set up 
indicates a rather weaker incentive than these 
figures show, when it is considered that at least 
1,000 hours per year will be involved and that 
there should be a wage differential between the 
hired the boss. It 
whether one can be paid and still hold a hired 


this income 


man and is questionable 


man. Furthermore, the capture of 
depends upon ability to work the required nhum- 
ber of days. This means that rain or shine, snow 
The 
old 


income 


or sleet, sick or well, work must go on 

costs include no provision for sickness or 
age insurance, Also, to retain as labor 
the amount indicated, there ean be only a mod- 
est three percent return on eapital, and there 
can be no improvement of the capital position. 
During 


taken from the business to amortize a loan, or 


25 years of work, say, nothing can be 


retire capital already invested. 
Having determined that within the 
work stipulated, the incentive for a family for- 


frame 


estry farm is weak, to say the least, the author 
next the establishing 
through purchase, a forest farm with properly 
Ilis conclusion is that 


looks at possibility of 
balanced growing stock. 
by and large this would be impossible on any 
widespread seale hecause of the depleted condi- 
tion of woodland the studied, 
which presumably are typieal of the areas into 


areas in area 
which forest farming enterprises might fit. He 
also estimates the capital requirements as being 
from $20,000 to $70,000, and finds that, by and 
large, there is no normal source of credit readily 
available to cover loans of this sort, i.e., loans 
secured on timber and running for long periods 
at a very low interest rate. 

Realizing that in spite of apparent limitations, 
persons ean often develop 


capable interested 


sound enterprises, the author then explores the 


405 











106 


possibilities of locating, particularly in’ rural 


areas where unemployment has been prevalent, 


lis 


ven in these logical areas very few people 


potential conelusion Was 


that ¢ 


encrepreneurs 


were interested in buying forest land as a basis 


for a work enterprise Ile also came to the con 


have the training 


elusion that very tew people 

in, or an understanding of forestry sufficient to 
enable them to handle such an enterprise suc 
eesstull Convention agriculture appears to 
ttract the men with the most initiative, ability, 
nd finaneial means, and leaves for the forestry 
enterprise those least likely to sueceed as forest 
farmers. 

From all this e author then coneludes that 
orest farming enterprises, on a seale and in a 
manner paralleling a traditional family farm 
setup, are not apt to offer substantial solution 


to the problems ot elther torestrv or rural em 


ployment 

Even though there could be considerable argu 
ment concerning the author’s accounting meth 
ods, his simple and limited view of the business, 
his failure to ¢ late perauisites, together with 
his lack of consideration of returns from sup 





plementary enterprises, such as grain or cattle, 
fish and game, recreation, or work off-the-farm 
so traditional), there appears to be little 
question but that he iS pretty we sized up 
the situation within the stipulated framework 
to wit, that the family forest farm is ‘‘out 
Althoug e indicates that forestry is a valuable 
enterprise iS part time oeeupation in econ 
nection W other enterprises, he does not in 
dicate at which point it becomes an exciting 
supplemet | instead of a marginal major farm 
a i It is hoped that future studies will 
show the pe and magnitude of enterprises 
i! presumably primary nonforestry agrieul- 


tural system in which forestry ean play a part 


iensurate with its potentiality 
part it ordinarily plays in current agri 


Dl aectiees 


eultural 


Ifaving dismissed the family-sized forest farm 


as a probable important future feature of 
American land economy, the author then turns 
to the general problem of small ownerships, and 


particularly the part of the publie in developing 





urthering of the prac 


an understanding of and { 
management Ile eon 


land 
nhl 


Various pubile 


tice of cood forest 


] 
eludes that the programs have 


‘*barely seratched the surfaee.’’ as 


shown by 


eV id nees of forestry practice on the 


ground, or 
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by interest of the people in the ty pical localities 
studied that the 
small owners would be 


He believes best way to aid 


the establishment of a 


loeal ageney offering a free comprehensive for 


est management service, including prescription 


for treatment, the carrying out of the operation, 


the marketing of the product. Such services 


could be handled under the charters of the Soil 


Conservation Service, now functioning in many 
; 


localities, or by 


New 


a semi-publie organization such 


as the England Forestry Foundation, or 


through some form ot cooperative setup The 
nubbin of sueh a service would be lone-term 
agreements between the ageney and the land- 
owner. With such agreements to insure con 


tinuity of management and with such an in- 


forest 
pattern 
might be deemed expedient, would probably de 


stitution to provide “a c¢ol plete St rvice, 


following whatever business 


farms, 


velop widely, and become an aecepted 


part of 
our land-use economy 


(. R. LocKarp. 


The 
ISO pp 
1949. $3.50 


Coming lage ol Wood. By Keon (ilesinger. 


Simon and Schuster, Ine., New York, 


Dr. Egon Glesinger has written a book which 
is well caleulated to accomplish its purpose of 


Wood 


his ‘‘sole 


hastening the Coming Age of In his in- 


troduction he states that purpose is 


to capture the attention of the average reader, 
interested in human affairs, and to tell him: 
Look here, something important to all of us is 


you should be aware!”’ 
hesitated 
to resort to extrapolations and speculative pre- 
vhieh the 
trained reader Ilis extrapolations and specu- 
lative predictions will do far 


happening, of whieh 


In doing so, he admitted], has ‘‘not 


dictions may surprise technieally 


more than sur- 


prise; they will encourage thought and research 
and incite controversy among technicians. They 
constitute a challenge of foresight flung by one 
the world’s experts in 
the field of forest products in general and there- 
fore well equipped to The 
whetting of teehnieal the subject 
would seem to be part of the author’s purpose, 


who is among foremost 


support his views 
interest in 


as technieal progress must accompany publie in- 
terest in accomplishing more effective utilization 
of what he states will become ‘‘the characteris- 


tie raw material of our eivilization.’’ 








REVIEWS 


The heart of the book is its third part in 


which the author surveys and gives a role in the 
Coming Age of Wood to each major product 
forest industries. In a 


or process of the very 


readable way he deseribes the principal charac- 
teristies of each product or process, outlines its 
history and prophesies its future. Descriptions 
are simple and nontechnical. In fitting the story 
of each product to his purpose the author in- 
information on converting 


eludes a wealth of 


actors, vields, COSTS, and other value These 


figures are so unobtrusively woven into the text 


that the reader may not appreciate the vast 


amount of research and understanding that was 


required to assemble them Also woven into 
he author’s design are references to possible 
levels of ultimate requirements for wood, based 
products that 


its derivatives, 


in part on the eonsumption « 


would he replaced by wood or 


plus the unsupplied needs for same 
assigned 


The wood-sugar industries the 


le adine role in the Age of W ood, because ** wood 


are 
sugar can \ ield most of the things coal and pe 
troleum do—motor power, plastics, chemicals, 
and even food.’’ This chapter is spiced by sev- 

references to the efforts of competing indus- 
the development and growth of 
Among the products 


aleohol itself and as a source 


tries 


to de lay 
utilization 


diseussed are ethy] 


wood sugar 
for plastics, industrial solvents, lubrieating oils, 
the 


veast, 


fuels; ‘war 


torula 


synthetic rubber, and liquid 
baby si fodder ee Ilulose: and 
vitamin B, and Bz, 


and suitable even for human consumption. Com 


rich 
excellent as eattle feed, 
parisons are made with competing sources of 


There is a chapter on pulp for paper, paper- 


board, and for chemical uses including rayon, 
explosives, laequer, paints, and bases 
Another 

to wood chemistry ”’ 


Coming Age of Wood. 
reconstructed 


cellophane, 
for industrial plasties discusses lig- 
nin, ‘‘the enigmatie key 
and the big ‘‘If”’ 
One chapter 
wood, wood flour, paper plastics, and boards of 


Wood alloys, compressed 


in the 
treats plastics or 
the Masonite tvpe. 
wood, and plywood are covered in a chapter, as 
are ready-made tree chemicals and their deriva- 
The woodburning and 
uses of wood gas are also well handled. 


tives wastefulness of 


produets and 
material is 


Throughout the chapters on 


processes, the forest souree of raw 


regarded as a pool from whieh each use draws 
its appropriate fraction in such a manner as to 
achieve complete utilization of the resource. This 
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objective is depicted in the succeeding chapter 
on ‘‘Integration.’’ Here the staggering wastes 
of present utilization 
lor example, the pulpwood that could be made 
available incidental to a lumber output of 34 
billion board feet would be equal to 50 million 


forest are emphasized. 


cords, or more than twice as mueh as the pulp 
industry of the United States now 
vet the pulp industry continues to cut its own 
lumber is 
pay for 75 pereent of 
the forest crop that is wasted in lumbering and 
producing r 
Industrial 


COnSUTNCS, 


wood independently. 
high 


The price of 
beeause it has to 
lumber out of ronnd 
blamed and the 
Sweden is 


ctaneular 
lows. isolation is 


degree of utilization achieved in 
praised. Referring to Swedish pulp, the author 
states that: ‘‘It produced and sold 


at a lower cost than United States wood pulp 


uscd to be 


beeause the Swedes get exactly twice as much 
as the Americans in the way of end products 
from every ton of wood.’’ He does not explain, 
however, why he correctly has to use the past 
tense. 

The author integration center 
as a wood pyramid, with veneer and plywood 
manufacture using the choice veneer logs at the 
top of the pyramid, followed by lumber, pulp, 
and utilization of the and 
industrial wastes that filter through to the base 
of the structure 


visualizes an 


the chemical forest 


The result would be, according 


to the author, a commodity yield of 80 percent 


from the original wood substance. He recognizes 
that ‘‘a number of technical problems stand be- 
tween the easy verbal projection and reality,”’ 
the first of which is the enigmatie lignin. Also: 
‘‘Integration will upset existing 
demand-supply equations,’ but he believes that : 
‘*For a number of products, output will be de- 
termined by the supply of raw materials; de- 


completely 


mand will have to grow acecordingly.’”’ 

The author misses one sound bet in eharting 
the trend toward integration. In an early chap- 
ter he mentions the hydro-barker only as a 
means of reducing the loss of wood in the pro 
bark removal. To reviewer, the 
rapidly developing use of high pressure jets of 
remove bark far greater signifi- 
tool encouraging integration. Ap- 
plied before the log reaches the head saws of 
the sawmill, it eliminates the bark problem on 


eess of this 


water to has 


eanece as a 


slabs, edgings, and trimmings, which ean then 
be routed directly and inexpensively to the chip- 
per of the pulp plant. 

The final chapter, ‘‘Is there enough wood?’’ 
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seems anticlimacterie after the author has shown 


how we can multiply the productivity of our 


present supply. On a world basis. he sketches the 
possible increases of supply through silviculture, 
reforestation, use of hybrids, drainage, irriga- 
tion, and fertilization. Possible yields of wood 
are compared with per-acre vields of other crops 
producing competing products, and the climatic 
and protective values of forests are loosely and 
extolled 


public regulation iS diseussed and the 


extravagantly The distastefulness of 


Interest 


suggestion made that integration of forest 


ng 


industries will end the debate on the econonnes 


of forestry and lead every forest owner to grow 
his forest as a crop, making public regulation 


searcely necessary 
The author’s showmanship is revealed in Part 


Wood. Iere, fol 


introductory chapters on 


(one ot the Llae oft 


( Omieng 


lowing a couple ot 


the nature and uses of wood, the author raises 


his ““eome-on for the 


main exhibition, already 


discussed. Part One is as gaudy and carefree 


as a midway’s ‘‘outside show’’ and its back 


book, the author ealeu 


drops. Throughout the 


ates and speculates freely, although he states 


t} 


lat it is not his intention and, too modestly, 
even less in his power to paint a Utopia. In 
Part One, however, this is practically what he 
A for the United 
Europe, Asia, and the undeveloped tropies, sub- 
tropies, and Each 

canvas, depicting its history and also its future 
in the Age of Wood 


monochrome of 


does, area bv area, States, 


areties area has ts own 
The canvases are all in 
the 


utilization 


vreen gold.’’ to borrow 
FAQ film on 


title ot the 
: show’ 


new forest 


The **outsicdk is completed by three skits 
In the first of these wood is depicted as elimi 
nating want, in the second wood is the pawn of 
world polities (summarizing the author's earlier 
Vazis in the Wood pile and in the third 
FAO comes to the Wood is exhibited and 


glorified by itself than as a 


book 
reseue 
rather principal 
drama of all raw 
abandonment of with 
its related inaccuracies is an effective part of 


eharacter i the economie 


; . pag ; 
materials. This realism 


the art oft ballvhoo and thus serves its purpose. 
Fortunately, in ease of this book, it is dropped 


to a considerable degree when the main show 


Starts 

Part Two, in the eorridor to the main show, 
is an interesting series of illustrations in color 
accompanied by explanatory text. These dia- 
grams, charts, and maps depict how a tree works, 
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the composition and value of wood, forests of 
the world, the extent and nature of wood con- 
sumption and waste, comparison of unmanaged 
and managed and of integrated and 
nonintegrated industries. 


forests, 
forest 
No forester will read this book without find- 
ing rather glaring flaws in some of the state- 
ments purporting to be facts. Fortunately, these 
occur more in the details of the supporting data 
rather than in the main line of reasoning. On 
the other hand, many foresters will disagree in 
some measure with the author’s views, caleula- 
To what extent this can 
he traced to the reader’s inability to shake off 
the 
visualize the 
have to be left for the 
himself No 


book without 


tions, and predictions 


in order to 
future, will 
individual reader to de 
read this 


the entangling web of present 


adecuately possible 


eide for forester will 
gaining new horizons 


A. E. Fivaz 


= ~e 
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Drought: Its Clauses and Effects. 
Tannehill. 264 pp. [lus 
sity Princeton, N 


By Ivan Ray 
Princeton Univer- 
J. 1947. $3. 


>» 
Press, 


More than merely a discussion of droughts, 
this attractive book deals with climate as a whole 
in developing the background for its main topic. 
For this reason it possesses even broader interest 
than that contained in the subject of droughts 
alone 

Mr. 
and long experience, so that his writing is au- 
thentie to a high degree 


Tannehill is a scientist of considerable 
One might expect it 
also to be heavy, like the ordinary run of scien- 
tifie writing. Instead the style of this book is 
clear, simple, and so readable that the layman is 
Because eli- 
mate is unavoidably complex, Mr. Tannehill has 


carried along easily and willingly. 


to make use of a variety of graphs and tables, 
including the moving averages that are favored 
by meteorologists. Yet even these are explained 
in a simple manner, so that the reader ean see 
their purpose as well as how they are calculated. 
Many excellent photographs are used to illus- 
trate different aspects of climate, helping the 
reader to feel that he is dealing with a familiar 
part of his own life 

the author comments 
briefly on two broad schools of thought among 
meteorologists in their approach to the prob- 
lems of climatic variation. 


In his introduction 


Those who adhere 
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to the classical method study variations in 
meteorological behavior, using them to predict 
As the author 
By classical methods, the problem is 


short-term changes in weather. 
remarks, ‘‘ 
never solved.’’ The objective school, on the other 
hand, attempts to analyze the causes of varia- 
tion, emphasizing especially solar radiation as 
the basis for changes in climate. It soon be- 
comes evident that one of the main purposes of 
the book is to examine the objective method and 
well including 
variations in 


extremes 
with 


see how climatic 
drought 


radiation 


can be associated 
solar 

Leading up to this analysis, the first four 
chapters deal with droughts as they have oe- 
the 
they vary from place to place, and especially 


curred in past: their characteristics, how 
their devastating impact on human beings. Then 
the author begins to analyze the behavior of 
rainfall other 


continent, discussing in a remarkably clear man- 


and features of climate on our 
ner the movement of cold and warm air masses, 
and how these are influenced by the oceans and 
mountain ranges as well as by the earth’s rota- 
tion. Homely analogies are used with striking 
effect to simplify these complex movements. In 
describing how the sun affects the circulation of 
air between the equator and the arctic regions, 
for example: ‘‘Why should a hot sun make a 
cool earth.?. A farm- 
er comes into a cold room and starts a fire in a 


.. We can put it this way: 
stove Ileated air from the stove is forced up- 
ward to the ceiling by cold air in the room. 
The warm air spreads out along the ceiling. 
Cold air flows along the floor toward the stove 
The 
farmer faces the stove but his back and feet feel 
cold. If you ask him for an explanation, he 
gives you a simple one 


to replace the warm air pushed upward. 


Ile says he ‘feels a 
cold draft on his back.’ ”’ 

All through these chapters the reader begins 
to perceive the interweaving of threads of a 
kind, together different 
directions and woven into a fabrie of consider- 
able strength 


single brought from 
As may be suspected, this thread 
is solar radiation; the author assembles a volume 
of evidence to demonstrate that 
this factor lie behind droughts. 


variations in 
Developing the 
stove analogy further, he points out that climatic 
extremes at the earth’s surface are likely to be 
with change in radiation, 
rather than with high or low quantities them- 
selves. 


Foresters will be interested in the amount of 


associated rates of 
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attention devoted to vegetation. Thornthwaite’s 
classification of climate based on vegetation and 
Zon’s generalized map of forest types are used 
to illustrate the climate of the 
United States. Analyses of tree rings by Doug- 
and receive 


variations in 


lass others 


considerable attention 
as a means of extending the examination of eli- 
mate beyond the range of available records. And 
repeated references are made to the possible in- 
fluences of forests and forest destruction on eli- 
mate. 

All in all, the book presents a convincing 
argument in favor of variations in solar radia- 
tion as a major cause of droughts. It still leaves 
the drought problem unsolved; as suggested by 
the author, much work must lie between the iso- 
lation of causes and the establishment of reliable 
predicting mechanisms. But for 
this fact will not be disturbing 


readers 
; it will be more 
than offset by the pleasure of following this easy 
pathway to a working knowledge of weather and 
climate. 


most 


H. G. Wim, 
Southern Forest Experiment Station. 


ERE 


Logging. By Nelson Courtlandt Brown. 418 pp. 


Illus. John Wiley & Sons, New York. 1949. 

$5. 

Probably no man in America is as well quali- 
fied as the author to write on the general sub- 
ject of logging. Forty-one years ago the review- 
er first saw him taking down notes in a logging 
operation in the deep South. Ever since in his 
many travels into logging regions of this and 
other countries, Prof. Brown has been acquiring 
data, statistics, photographs, and information 
which are brought this book. <A 
formidable job, it must have been, to have or- 
ganized all of this material into a single sys- 
tematic volume. 


together in 


The author has not depended entirely upon 
his own efforts but has sought advice and ma- 
terial from many experts, machinery and equip- 
ment people, and others. Prof. J. K. Pearce of 
the University of Washington, with long experi- 
ence on the Pacifie Coast, has contributed the 
important chapter on power logging. Over two 
pages are required to cite the acknowledgements 
to those who have assisted. 

The author in his preface emphasizes the more 
scientific approach which now is being made to 
the problems of logging. Mechanized logging, 
since World War II, has made important ad- 
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vances in all forest regions. Improved mechan- 
ical devices and methods have been developed 
in the following operations: 

l Expanded uses of tractors for skidding, 
loading, and auxiliary purposes 

2. Felling and bucking with power machines 

3. Use of motor trucks as a major transporta- 
tion method 

$. Skidding logs in tree lengths to the land- 
power bucking and loading 
} 


devices 


ing for 
5. Improved loading 
The 
Part I, 


essential 


volume is organized in six major parts 
the general introduction, brings together 
information as a for the 


Some of these topics have to 


groundwork 


ensuing sections 


logging 


do with such varied subjects as early 


practices, the interrelation of forestry and log 


factors influencing utilization, cost fae 


ging 
tors, forest resources, stumpage valuation, forest 
labor, 
one of the 

Five other parts of the volume then follow the 
from the mill 


e first of these deals with the felling 


and selective logging. This is 


housing, 
most interesting sections of the book 
regular stump to the 
Naturally, tl 
and bucking of timber. Of 
traditional hand methods with axe 


sequence 
course. first place IS 
to the 
llowever. 


ments of the past decade. 


riven 
and saw due to the great develop- 
much space is devoted 
varied machines and meth- 
Drag 


are 


to de seription of the 
ods used in power falling and bucking 


chain saws, and even cireular saws 


Saws, 


driven by gasoline engines or electric motors. It 
won't be long before hand falling and bucking 
relative today of 


will assume the importance 


horse logging 

The next part describes minor log transporta 
tion, what the logger terms yarding or skidding 
Naturally, 
skidding as under some 
The most important varding methods 


some attention is given to animal 
conditions animals still 
are used 
by tractors are treated in detail 

Prof 
ticularly 
After tra 


machines, the 


Pearce’s chapter on power logging par 
cable 


development of 


hauling 
methods and 


emphasizes systems 
ing the 

wide lead high lead system is de 
Next follows the more important skyline 
simple well 
developed to high efficiency 
Due to high 


tremendous improve- 


seribed 


witl prepared diagrams 


systems 
\These svstems were 


in the thirties on the Pacifie Coast 


eosts and the 


installation 
ment of motor trucks with brakes and power to 


> down most of the grades of the region 


ro up 0 


the skyline systems largely have been replaced 


by simpler methods. Present methods permit of 


Jor RNAL O! For} STRY 
penetrating areas which fifteen years ago were 
Present techinques 
blasted the 


considered = inaccessible 


such as the ‘‘skyhook’”’ have idea 
that any timber is inaccessible. 

Part IV deals with loading for transport, be- 
ginning with landing and storage, and desecrib- 
animal, and 
efficient 


this 


ing the varied methods of hand, 


engine loaders to the present 


portable mechanized log loaders, It is in 


power 


latter type that great developments have been 
made in adapting cranes and power shovels to 
logging use for speeding up moving time and 
the loading operations 

Major land 
section of the book, beginning with a chapter 


transportation is an important 
on loge chutes. then one on wheeled vehicles, next 
sleds, followed by motor trucks, and finally log 
The 


features of motor trucks and of 


railroads great improvement in all 


ging 
road construe- 
tion has caused this transport system to super 
sede largely all other forms of transportation in 
major operations all over the country 

The final part deals with major water trans 
driving, dams, river im- 


portation. Floating, 


provements, booms, flat rafts, ocean rafts, flumes. 


barges, and steamers all are given detailed de 
The 


vey of regional logging methods 


book ends with an outline sur 


scription 

Time has not permitted eritical analyzing of 
the whole book, but it is believed that few errors 
are to be found. The weight cited for hemlock 
logs is doubted, else why would so many of the 
western species become ‘‘sinkers’’ or why would 
given truckers 


so many overweight citations be 
of this species, on the highways 

Little attempt is made to go far into the field 
of logging engineering. The techniques of map- 
ping, cruising, location, and surveying, of log- 
ging roads, location of settings, the engineering 
of water systems, general development and plan 
ning of a modern logging operation are hardly 
touched on. Properly so, for a book on general 


cannot encompass the whole logging 


logging 
However, the financial prob- 
lem throughout the Manv 
examples are cited of initial cost of equipment, 


engineering field 
is considered book 
roads, and other developments as well as operat 
ing costs. 

The author should be complimented for his 
of the 
The theme runs throughout 


interrelations of forestry and 
the book 


treatment 
logging. 

that logging is an integral part of forestry. Log- 
ging pays the bill for forestry and supplies the 
practical means by which silviculture and forest 
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management may be accomplished. It is only 
since logging and forestry have been integrated 
that the former has stopped being a devastating 
harvest and the latter a practical accomplish- 
ment. Even today far too many loggers and 


certainly at least as foresters do not 
this 


logger 


many 
realize 
the 


aspect 


important relationship. Certainly 
has given the forester a practical 
made forestry 


which economically has 


possible. Conversely, the trained forest engineer 
really has brought intensive forestry into woods 
operations. Forestry did not become accepted 
by the forest industry until the forest engineer 
himself became a practical woodsman and then 
rose with supervisory and managerial positions 
where he could utilize his talents. The tremen- 
dous strides in private forestry during the past 
two decades resulted. To one who has spent a 
lifetime in this endeavor, it is refceshing to have 
an authority such as Prof. Brown recognize this 
progress and evolution. 

It is to be hoped that all foresters will read 
this book. It will prove of value to those within 
the forest products industry who are proficient 
in logging methods and problems of a particular 
but 
n other 


little knowledge of techniques 
The will be of 
to teachers and students who 


region, have 


forest regions book 
particular value 
wish a broad knowledge and a bird’s eye grasp 
of the whole logging industry of the country. 
E. T. CLARK, 


Pacific Northwest Loggers Association. 
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‘Yearbook of Forest Products Statistics, 1947. 
By Food Agriculture 
the United Washington, D, C. Bi- 
lingual, French. 209 pp. Co- 
lumbia University Press, Morningside Heights, 
New York City. 1948. Price $2. 


and Organization of 
Nations, 


Enelish and 


This is the first of a series of annual publica- 
world forest-products statistics that 


will be eagerly awaited and frequently consulted 


tions on 


by a growing number of technicians engaged in 


studies of the world’s renewable natural re- 


sourees. For with a world shortage in general- 
utility timber and the prospects of inereasing 
new 
i dustries and new products, forest resourees 
haan 


« 


demands for wood as a raw material for 
taken on added significance 

The Yearbook contains the figures reported 
by 75 countries and territories in response to a 
questionnaire sent out by the Division of For- 
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Products of the FAO. About 
17 percent of the world’s estimated total output 


estry and Forest 
of forest products is represented by the returns. 
Such an encouraging response to the first set of 
questionnaires was made possible through the 
cooperation of the ministries, statistical bureaus, 
and other official ageneies of the various coun- 
tries. 

This publication is very largely a collection 
of tables containing data on the volume, value, 
imports, round 
pulp, and pulp 
products as reported by the 75 respondents. But 


Sore 20 the 


exports, and consumption of 
wood, processed wood, wood 
devoted to a 
for the entire world, 
was available being used 
countries. These world 
output, consumption, ete 

though admittedly made up of components of 


front 


“summary of conelusions”’ 


pages in are 


such information as 
for the nonreporting 
totals—-of forest 
varying and unknown degrees of accuracy, are 
considered reliable to constitute, 
when used in conjunction with the world forest 
inventory information (Unasylva, Vol. II, No. 4, 
1948), a basis for significant analyses of the 
world 


sufficiently 


forest situation. The summary is made 
number of well- 


designed graphs showing geographical and other 


more useful by a generous 


major break-downs of the statistical information. 
Sixty tables cover the reported statisties on 


1) round wood forest output and trade, (2) 


processed wood, (3) wood pulp and pulp prod- 
ucts, (4 5 
world trade, and (6 


forest products other than wood, (5) 
comparative data 
tions between coniferous and broad-leaved trees 


Separa- 


as sources of forest products are shown to the 
Ample footnotes to each 
table carry the information necessary to a cor 
understanding of terms and 
of each item. Those who have worked with the 
widely differing standards of measurement and 


fullest extent possible. 


reet the eoverage 


trade practices on a world basis ean fully ap- 


preeiate the importanee of such adequate ex- 
planatory notes. 

The the still further 
enhanced by a 20-page appendix that ineludes 
definitions of technical notes, and eon- 
These will be found useful to 


forest-produets technicians the world over, help- 


value of Yearbook is 
terms, 
verting factors. 
ing to bring about a much-needed common un- 
derstanding among those responsible for gath- 
ering statistics. The table of converting factors 
is especially valuable as a ready means of bring- 
ing to a common denominator the many different 
units of measure now in use 








$12 


Despite obvious defects, which the authors are 
the Yearbook 


guick to point out i the forews rd, 
ile begin 


oO O47 is a very time lv and worth-w 
ti ‘ 2 ° 


lieation of what is hoped 





ning step in the pub 
will be a lone series of publications on torest 
products statistics. With the launching ol the 
Kuro n Recovery Program, the President's 
pro of techni assistanee to undeveloped 
eountries, and tus other cooperative under 
kings o » international eharaeter that in 
elude an interest in forest products, the decision 
of t FAO to publish the statistics without tf 
er ce s ecommendabl 
A. C. CLINE, 
] N F est Nervice 
> Pb P 


Oe en ae 
Panshin. C. C. Forsaith. 
pp. MeGraw-Hill Book Co 


Ts 


proposed two volume set 


edition ot 


n improved and revised 


1O40 nol I the title C'om 


‘ 0) ina 
' / } rs he United States by Pro 
CSSOTS By wl nad , 1S 1 The second volume 
this set » be published at a later date, will 
le \ the phvsical, meechanieal, and chemical 
iperties of wood, The two volume set when 
) ( ed Vl eonstitut eol plete reference 
| texthook covering all aspects of wood tec} 
Ho 
! ( or S ket place now 
od Vo me | some oOo the text me 
( tte? nd re rranged and 
! oO dd ’ ext and illustrations 
‘ eC} le ] ‘ ‘ eonverted 
Internation ( le « Nomenclature re 
! ( Ame ! Code « loved it the 
edition ] ‘ re s in eonformanee 
t l ( of the I ‘a | ’ a we W i 
! ( pted ( Ir nat Code 1 
mn ‘ ‘ ereised mrerao ! ’ Tore 
) " mnNe ] ne ri inl Co a}i ! mes 
enated for nstead o the rut 
( ) ? a ders 
( . + ( ‘ ] \ nute struc 
i eC “ 
} | kes it ) develon 
] vled nal eork oneernine the 
e ot the e Ney, l new sche tj 
} ne ] ? cle i} strive 1? of the eel] 
\ ) 2- ment rt ‘ neluded in 
this ehapter and will be particular! ( ul te 
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the 
minute 


some ol 
the 
vet 


students. It might be argued that 


propounded relative to 


Theories 


seructure of the cell wall have not received 


unqualified acceptance by wood technologists 
VI dealing with the 


eonllerous woods a new method ot classi 


In Chapter minute strue 


ture ol 


fication ot pit pairs as they oceur in the “ras 


COnLECLOUS woods IS presented in 


CrOSSITINYGS o 
deta) The ¢lassifieation reters the appearance 
of the pit pairs to types that are characteristic 


of certain coniferous species and reeogenition of 


IS ¢lassification IS ol considerable diaenostie 


significance in identifieation studies 


Chapter N in the 
entitled ** Miseellaneous Information on Wood, 
five e} 


Wood 
Deteets in 


previous text, which was 
Ss been replaced by al 
** Variability ot 
Wood, 


Nt ries ot lapters 
within 


W ood. 


dealine with the 


Species, Fieure in 


and the Natural Durability of Wood.’’ The in 
formation on defeets of wood has been sub 
divided into those whi result from growth 
influences, those that are due to manufacturing 
processes, and those resulting from = inseet or 


The material contained in these 


fungus activity 
ehapters represents a col siderable expansion of 
thre ol el edition and is complementary to the 


study of wood structure and identifieation. Many 


exeellent illustrations have been added to this 
section of the text 

The previous edition contained two detailed 
kevs for the identification of ecommereial native 


woods. one hased wpon maeroscopie character 


and the second le voted to identifieation 


ST LCS 
bv ieroscopie features The revised edition also 
presents a third kev combining the use of gross 
nd minute features for the identification o 
eoniterous speeres 0 eommmerela Iportanes 
ior w <¢ nees |} ‘ wee} le in Tire first two 
deontific ion kevs | nfortunatels several errors 
tvpe-settinge and omission are present in the 
( dk ne vit niinute features Too mueh 
reirepce IS xa] etl CS 1] eed Wpon eh raceteris 
ies Of Mensurement that have evidenced extreme 
riobilit within a speeies, as for example, ay 
ernee diameter of tracheids and average ray 
( ts re sed number of eells Some 
features of the kev that depend primarily on 
( roete. ties ( heer found to he Wt 
4 nn 
(>) S ion oO e hook is dk ote to deserip 
tions of individual species. Each of the impor 
tant native species is treated individually and 
the deseriptions cover gross and minute features 
summary of physieal and mechani proper 
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ties and the principal uses that are made of the 


wood. 


description ot individual species when they 


close ly resemble other native woods and. these 


notes emphasize the differences that may be used 


for separation and identification. One new spe 


eles has been added to the list of those eovered 


in the previous volume, jack pine 


hal 1ely, 
Pinus banksiana, Lamb 

Other revisions to the text inelude a consid 
form of 


This text 


erable expansion of references in the 


footnotes and an enlarged glossary 


Additional notes are appended to the 
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4 ; 
combines within one cover a great deal of valu- 
able to the student of 
nology, and it is an excellent reference on the 


information wood tech- 
subject of wood structure and the identification 
of native commercial specles, either by YToOss Ol 
minute The additions and 
have greatly inereased the usability of the book 


features. revisions 


as a text and it will certainly find favor among 


wood technologists and those interested in the 


‘‘why ’s’’ of wood performance. 
O. Harry Scuraper, JR., 
Unive rsity of Washington. 
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A Study of the Influence of Overstory on the Incidence of Cronartium Cankers 


on Loblolly 
1948. 


Pine By 


Edwin 


Atkins 


Louisiana State University. 


Hebb 


Ir is the opinion of some field workers that damage caused by fusiform rust of 


southern pine is greater in stands of trees of equal age than in stands of many- 


aged trees 


be the 


presence of 


and its absence in the others. 


The problem of this study 


The essential difference in the two forms of stands was regarded to 
overstory influencing reproduction in the many-aged stands 


was to determine 


whether reproduction under an overstory showed greater or less infection than 


reproduction not so influenced. 


Infection percentages for loblolly pine reproduction were recorded on thirty 


eight paired plots in St 


was under an overstory and the other was not. 
were analyzed statistically and found not significant 


Helena Parish, Louisiana. 


One member of each pair 
The differences in percentages 
From the lack of signifi- 


cant difference between the two types of plots within each pair it was concluded 
that for the area and the pine species studied overstory had no influence upon 


the incidence of fusiform rust. 








Society Affairs 


Officers and Members of the Council 


S. Marr President 
Weyerhaeuser Timber Company, 
P. O. Box 1645, 

Tacoma 1, Wash 


CLYDE IN, 


M. BAKER, 


CHARLES 
U. 
Glenn Building, 
Atl: 


. 


Forest Service, 


Evans, Vice-President 


Ss. 





inta < 


CHarRLes H. Fiory, 


I y Relations Division, State Commission of Forestry, 
Tennes Valley Authority . . . . 
. ulley Auth ie Calhoun State Office Building, 
Norris, Tenn aye a 
Columbia, 8, C. 
Pa M. Dunn, ; : 
WILLIAM B. GREELEY, 
School of Forestry, ; 
Gey West Coast Lumbermen’s Association, 
Oregon State College i s 
c 0 4444 White-Henry-Stuart Building, 
i 8 reg : 
Seattle 1 ,Wash. 
JaMFS C. EVENDEN, 
Bureau of Entomology and Plant CUARENCE S. Here, 
Quarantine Woods Department, 


irtment of Agriculture, 


Report of Puget Sound Section Meeting 
> 


rown Company, 


H. 


| 
iminary Work 


Procedures 





1948-1949 


HENRY CLEPPER, Executive Secretary 

> Mills 

17th Street at Pennsylvania Avenue, 
N. W. 

Washington 6, D. C. 


go 


uilding, 


ICHARD E, MCARDLE, 
est Service, 

I 
W ashing 


rt 
& 


Ri 
For 
tS yer 


t 


artment 


of Agriculture, 
» D.C 


( 


on ec 


DeWirr 


Division of Forestry, 


NELSON, 


Department of Natural Resources, 
Sacramento 14, Calif. 

Joun W. SPENCER, 

U. S. Forest Service 


Denver 


st Office Building, 


olo 


“Some 


Pre 


> 
LOSS 


A Kdward Lleacox: 
ona Management Unit’’ 


\ 


by 
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COUVEl B . of the B c Forest Service spoke on the “De 

\. M. Bvers ehai nO e Vanceouve1 velopment of the Forest and Wildlife Resourees 
Seetion of C.S.F.E.. did a workmanlike job of Of the Northwest Territories During his talk 
ru ! e show in the hsenee of C. D Wile was illustrated with a color movie, he 
Sehu @ Yr , stated lat large areas ot} spruee are available 

eeoistration. an address of welcome. and re in the territories for cutting under government 
} standine committees occupied Friday Cntracts which provide that logging and milling 

ning nd ernoon Chester ew eed st be performed largely by Indian crews 
st das ! ! or the presentation of for Many kinds of birds, animals, and fish abound 
( rrotection pers by R. D. Gregor, CL. S 1 e wild areas according to Mr. Oldham. He 
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mum yield of forest products from this unit 


Archie 


felt thanks. 

S.A.F. members attending the meeting in- 
cluded W. A. Eastman, Jr., J. C. HI. 
William Larson, Philip Bradner, Roy Carlson, 
Norman Jacobson, Charles Cowan, Gordon 
Marckworth, Edward Heacox, Herbert Plumb, 
Mdward Loners, Donald Hopkins, George Hol- 
James D. L. Drake, Philip Briegleb, 
Archie Byers, John Mottishaw, 


Robertson, 


loway, 
elohn Lierseh, 
sen Melin 
EEF 
Report of Wisconsin-Upper Michigan 
Section Meeting 

Recognition of the problems caused by over 
deer in Wisconsin and 
Michigan led the 110 members of the Wiseonsin- 
Upper Miehigan 


mer of the 


stocking ot parts oft 


Section who attended a meet- 
and 19 at 


adopt resolutions com 


section on February Is 
Madison to unanimousls 
Wisconsin 


of at er browsing 


mending the Conservation Depart 


ment for its survey damage 


and requesting the state legislatures and gov- 
ernors of Wisconsin and Michigan to grant their 
conservation COMMISSIONS broad 


authority to 
harvest surplus deer. 

fav- 
establishment of a cooperative forest 


Another resolution which was adopted 
ored the 
for the farm woodland region 
ol Wisconsin. to he cle \ 


research program 
eloped under the leader- 
ship of the Lake States Forest Experiment Sta- 
tion 

Wred G 
Riehard W 


ensuing vear 


Wilson 
Abbott, 


and 
secretary-treasurer, for the 


was elected chairman 


The group voted to mimeograph the report 


of the 


Silvieultural Committee which was pre 
Hurd so that it eould be 
used for reference by those attending and others 
dealt 


seeding in 


sented by Stanley KE 


requesting a copy. The report 


largely 


with experiments in direct Wiscon 
sin 

A three-man committee is to be appointed “to 
study and report back to the Seetion members 
the eeonomie value, both direct and indirect, of 
forest in terms of 


a continuously productive 


employment, taxable industry and wealth, and 
community support 

(Chairman George Banzhaf introduced the fol 
lowing men who presented teehnical papers on 


Friday afternoon and Saturday morning: 


$vers accepted the gavel, a token of 
joint efforts toward good forestry, with heart- 
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‘‘Pulping Characteristics of Low-Quality 
Woods, ”’ by Dr. S. II. (‘hidester: 6a Hourly Wage 
Records from Some Farm Timber Logging,’’ by 
R. W. Abbott; ‘* Forestry Phases of Pittman- 
Robertson Project,’’ by Allen Haukom; **See- 
ond Thinning of a Red Pine Plantation and 
Analysis of Wood Produced,’’ by Fred G. Wil- 
son and Benson II. Paul; ‘‘Machine Cutting of 
Wood,’’ by L. H. Reineke; and ‘‘ Pathological 
Aspects oft Forestry,’ by + S. Moses. 

A tour of the Forest Products Laboratory 
was conducted for about 50 foresters on Friday 
morning, 

W. J. P. Aberg of the Wisconsin 


tion Commission was the principal speaker at 


Conserva- 


the banquet Friday evening, having as his sub- 
Conservation in 
“Then It 
Empire,’ 


ject, **Tlistory of W iseonsin.”’ 


Three movies, Happened,’ ‘* Every- 


and ‘*Toneass Timberland,’’ 


mans 
were also shown 
Ray FE. Basser, 
Secretary-Treasurer 
EEE 
New York Subsection Formed 
eentral New York have 
heen organized into a chapter of the New York 


The six counties 


Section, at the suggestion of Section Chairman 
The counties have the largest 
proportion of New York foresters, and the 86 


the area are 25 pereent of all 


Thomas Luther. 


men who live in 
foresters In the 

Rav W. 
man of the new chapter on March 4 when 38 
S.A.F. members took formal organization action 
at a dinner meeting. Mr. Benson, 1934 eradu- 
ate of the New York State College of Forestry, 
Onondaga County. Other offi- 
cers are: Vice Chairman, W. W. Clingan, Wav- 
erly ; John W. Barrett, 
and instructor in 
York State College of 


State 


Jenson of Manlius, was elected chair- 


s torester for 


Treasurer, 
eraduate student 
New 


Secretary 
Syracuse, 
silviculture at the 
Forest ey. 

Committees appointed were: To Choose a 
Name for the Chapter, Irving B. Stafford and 
James E. Davis, Svracuse, and Joseph D. Ken- 
nedy, Cortland; By-Laws, Edward F. MeCarthy, 
Earl L. Stone, Ithaca, and C. P. 
Cronk, Auburn; Program, Ray Benson, W. W. 
Clingan, and John Barrett 

The New York been 


formed because the state Section is now so large 


Syracuse, 


central chapter has 
make it 
sible for foresters to meet frequently and visit 


that only small, regional Lroups pos- 
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tree plantations and industries, and to get out The second meeting was held on April 1, 
in tl woods together and outdoor meetines and visits to wood using 
The chapter will also be a medium for greater industries in central New York are on the ealen 
fellowship in the forest? protession, and enable dat for the next tew months Bristow Adams ot 
ounger men to have a voiee in the national Ithaca and Earl J. Rogers of Philadelphia wer 
reanization’s affairs speakers at the organization meeting 
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Portland, Ore.; Univ. of Mich., B.S.F., 1913; M.S.F., 
1915. Columbia River (Jr. member, 25R41 

Rindt, C. A., Forester, U.S.F.S., Portland, Oregon; Iowa 
State, B.S.F., 1927. River (Jr. member, 


36R42R47 


Columbia 


Gulf States 


Junior Membership 
Nelson, Kenneth, Mgr., Timber & Land Dept., Southern 
Pine Lbr. Co., Diboll, Texas. Gulf States. 
Spilsbury, B. J., Forester, U.S.F.S., Huntsville, Texas; 
Utah B.S.F., 1939, J. E. MePherson, N. D. 
Canterbury, E. J. Downey. 


state, 


Inland Empire 


Member 

Krauter, Orlo W., Asst. State Cons., 

Wash.; Univ. of Wash., B.S.F., 1926. 
Jr. member, 1940 

Seale, R. H., Asst Prof., Farragut College & Tech. 

Inst., agut, Idaho: Univ. of Calif., B.S.F., 1940; 

M.S.F., 1942. Inland Empire (Jr. 


Grade 


Pullman, 
Inland Empire 


S.C.8., 


'r, Idaho Pole Co., Sandpoint, Idaho; 
1939. Inland Empire (Jr. mem 


New England 


Junior Membership 
, Brown Co., Berlin, N. H.; 
} vrs.). New England. 

nsson, P. E., Acting Woods Mgr., Howard Smith 

er Mills Ltd., Montreal, Cana New England. 
S., Student, Yale, New Haven, Conn.; Pa. 
1948, Garratt, H. J. Lutz, F. F. 
Univ. 
Lutz, 


Haven, Conn.; 
Garratt, H. J. 


New York 
Junie Vembe ship 


Bronx 60, N. Y.; Univ. 


Carow, S. W. 


Feinberg, 
ot i Ss 


Micl 


2161 
~ B 


Barnes Ave., 

F., 1949. S. T. Dana, J. 
\ller 

Bg. W...4 

Me., B.S.1 


K. Beyer, 


. Soil Cons., S.C.S., Belmont, N. Y.; 
1948. R. TI. Ashman, G. Baker, 


Northern Rocky Mountain 


Member 
‘orest Supv., Kootenai Natl. 
Idaho, B.S.F., 1929. 


Grade 
Forest, 
iv. of Rein- 


Puget Sound 


{ssociate Membership 
Editor, West Coast Lumberman, Seattle, 
| A.B., 1906. Puget Sound. 
Junior Membership 
.. Cruiser, Coos County Forestry Dept., Port 
: Oregon B.S.F., 1948. E. 8 
Beil, R. E. Reinhardt. 


ll Univ., 


State, 


Southern California 
Junior Membe rship 


Bennett, D. L., Asst. Forest Rgr., Calif. State 
Div. of Forestry, Perris, Calif.; Univ. of Calif., 
B.S.F., 1947. J. K. Mace, E. Fritz, M. Krueger. 


State 








Southeastern 
Me 


Allegheny 


Worrell, A 
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St. Marys, Univ 

Pattersor 
udent, Uni 


B.S.F., 
J. Weddell 
of Ga., Athens, Ga.; 
A. C. Worrell, L. W. 


1948, 
M! A. St 


of Ga., B.S.F., 1948 


Univ. 
R. Jackson, 

Patterson. 
W. J., Jr., 1313 East 53rd St. 
of Ga.; B.S.F., 1948. La 


, Savannah, Ga 


. Weddell, A. E. Pat 


Upper Mississippi Valley 
J Membershiy 

' Fk , 

M oat 

Upper Mis 


College 


Wisconsin-Upper Michigan 


Bf ound 


Central States 





SocieTY AFFAIRS 


Morgan, Roy B., West Ruston, La. 
Gulf States (.Jr. member, 

Mueller, Emil R., 100 
Gulf States (Jr. member, 

Owens, W. R., Jr., Forestry 
College, Nacegdoches, 


19040 


920 Calif. Ave., 
1933R42 
Rusche St., Nacogdoches, Texas 
942 

Faculty, State 
Gulf States (Jr. 


Teacher be! 


Texas. mem 


ber, 


Smith, Box 117 Miss. Gulf States 


1936 


Crosby, 


149, Texas. Gulf 
member, 1938SR46 


cent, P: zy: ao oo 


member, 


Sprott, © , P. O SOX Lufkin, 
States 
Texas. Gulf 


Lufkin, 


tox 380, 
1934R47 


ates 


Kentucky-Tennessee 


Anderson, H. O., Dickson, Tenn. Kentucky-Tennessee 


Jr. member, 1939 
Green, L. S., Johnson City, Tenn. Kentucky-Tennessee 
Jr. member, ) : 
Murphy, H. E., 
member, 1943 
Ogden, W. HL, 
rer hessee Jr 


Paddock, W. B., 


Jr. member, 


1Q3o 


Norris, Tenn. Kentuekv-Tennessee (Jr. 


Norris, Gulf States 
" ember, 
Cleveland, 


1936R48 


Tenn. Kentucky 
1943 
Tenn. Kentucky-Tennessee 
Chattanooga, Tenn. Kentucky Tennes 
I935R44 
as F., Signal 
member, 1941 
Robinson, John W., 
Jr. member, 1943 
Schnell, Robert L., 
ber, 1942 
Jehn T., Le 
19438 
Corbin, Ky 


Page, Charles R., 
see (Jr. member 


Tenn 


Mtn., 


Ramke, Thor 


! 
Tennessee (Jr 


Kentucky 


Paris, Tenn. Kentucky- Tennessee 


Norris, Tenn. Kentucky-Tennessee 


lisville, Ky Kentucky-Tennessee 

member, 

George, Kentucky-Tennessee (1 
1942 

Puget Sound 

i Army Navy Lbr 


yrester, 


Ageney, 
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Fort Lewis, Washington. Puget Sound (Jr. member, 
1942). 

Heintzelman, 
Washington. 


Jack G., Forester, U.S.F.S., 


Puget Sound 


Quinault, 
Jr. member, 1941 


Southwestern 
Los Alamos, 
1936 


299, Las 


Bliss, FE. S., New Mexico. South 
western (Jr. member, 
Brainard, W. H., Box 
Southwestern (Jr. member, 1937). 
‘asanova, Frank F., Pleasant Valley 
Young, Arizona. Southwestern (Jr. 
Griswold, F. S., Box 305, 
Jr. member, 1938 
Olson, G. LeGrand, 675 East First 
Southwestern (.Jr. 1937 
Smith, B. D., Range Supv. Peach Springs, 
1942). 
New 


Forester, 


Vegas, New Mexico. 
Ranger Station, 
member, 1940). 

Florence, Ariz. Southwestern 


Place, Mesa, Ariz. 
member, 
Ariz. South 

western (Jr. member, 
Wall, L. A., Silver 

(Jr. member, 1930 
Wild, Paul D., U.S.F.S., 


western (.7r. 


Mexico. Southwestern 


City, 


Mimbres, South 


34247 


New Mexieo. 


member, 


PROCEEDINGS 
Annual Meeting—Boston 
All papers presented at the annual meeting held 
in Boston, December 15-18, 1948, will be published 
in a volume of proceedings. <A _ limited 
published. 


separate 


number of copies will be 


Reserve your copy now. 


Cost to members $2 Cost to nonmembers $3 


SOCIETY OF AMERICAN FORESTERS 
Mills Building Washington 6, D. C. 
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Helicopter Reseeds 
Burns With Mustard 
eal ; 


nbove 


the heleopter pictared 


. fire denuded 


watersheds im southern Calitornia 


to mustard proved to be an ef 
} 


method ot 


erent, 


low-cost restoring cover 


lol 


Is neede 
| 


floods 


whiel to pre vent erosion 
and flash 


Mustard is 


three or 


} ] 
sed 


heeause it re 


quires only four days to 


yr sown at the rate 
} 


sprout after ben 
of 20 seeds per square foot in as 


cool, 


1es 


as soon “ure The mus 


as they 
tard holds the soil against trequent 
rains until it is replaced by slower 
vrowing native grasses and shrubs. 


speed ot 30 miles 
the 


and carrying a 300-pound 


Flying at a 


per hour, 50 feet above ground, 
payload, 
the helicopter reseeded 1,045 acres 
in 12 tracts in 8!5 hours at a cost 


much less than by hand sowing but 


with equal uniformity of coverage 


Land Planning Chief Named 


Russell 5S. 


and 


Kifer, a native mid 
westerner 
Western 
lems ot 
eral experience, has been appointed 
chief of the Division of Land Plan- 
the Man- 


an authority on 
management 


more than 25 


land prob- 


? years’ Fed 


ning in Bureau of Land 


agement. 


next mus- 


licopter 


Urea Nitrogen Fertilizer 
Sprayed on Tree Leaves 
t, called 


compound, 


A new chemical produ 
“Nu-Green” 


has been introduced by the DuPont 


fertilizer 


Company which can be sprayed on 

the leaves of apple trees to supply 

quickly absorbed urea nitrogen. 
Water soluble, it 


pest-control spray mixtures to save 


can be used in 
time. 

Yields of trees sprayed with the 
nitrogen compound were increased 
30 percent over untertilized trees 
and equalled or surpassed responses 
from soil applications of equivalent 
amounts of nitrogen. 

Tests are being conducted to de 
the of the 
spray on other types of plants. 


termine adaptability 


Sale Made of 15 Billion Feet 


The Forest Log reports that one 
of the tiraber all 
history was recently made in Mex- 
ico, When the Vancouver Plywood 
and Veneer Co., Vancouver, Wash., 


biggest sales in 


purchased timber and timber lands 
from the International Corporation, 
of Chicago and Mexico City, total- 
ing 15 billion feet 
of softwood and hardwood timber, 


an estimated 


located in various parts of Mexico. 
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Video Presentations 
Feature Conservation 
os e 


Vision 


tele- 
is currently being pre- 
sented wee kly over station WHEN, 
the New York State 


Forestry, according to 


Time,” a 30-minute 


show, 


SVracuse, 
College of 
Flovd EF, 

Inaugurated 
1048, the 
turing 
will extend 
Members ot 


culty, 


| \ 


Carlson. 


December 16, 


series OL programs Tea 


and eonservation 
June A 1949. 


forestry 


forestry 
until 
thie 


st hool la 


various conservation leaders, 
and members ot the Svracuse Uni 
versity Television Society have par 
ticipated in the programs 
Original video presentation by 
the New York State College otf For 
estry was on May 22, 1946 when a 

Don't 


over 


program titled “Poison Ivy 
Rash” 
WRGB, 


subse (jue nt 


Cet was televised sta 


Right 
been 


tion Schenectady. 


programs have 
presented over that station. 

On Deeember 21 the college pre 
Your 
program over the 
Dr. Wil 
liam M. Harlow, authority on tree 
identification; Phil Alampi, radio 
farm director for WJZ; and Floyd 
Ek. Carlson, New York State College 
ol 


15-minute “Know 


Christmas Tree” 


sented a 


ABC east coast network. 


Forestry, participated. 
Meanwhile, 


acknowledged an effective means of 


television has been 
encouraging better timber manage- 
ment by American Forest Products 
Industries, Ine. 
row,” 


“Trees For Tomor- 
a film produced by that or- 
ganization, has been televised over 
19 different in the U.S. 

Station WSD, Atlanta, Ga. also 
the ot 
conservation topics by televising the 
fire film, “Dead Out.” 


stations 


pioneered in presentation 


Fox Followers Forget Fires 


In the 
fox hunters 


Southern Appalachians, 
abandon their 
be- 
comes exciting are responsible for 
ot 


who 


warming fires when the chase 


a considerable number timber 


burns. 
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Forestry Legislation 
Forest 


S.J. Res. 53 to provide tor 


reforestation and revegetation 


the forest and range lands of the 


‘ 
| forests was reported from 
committee on Mareh 4, 
J}. Res lazy 


( ommittec 


nationa 
but ifs com 
be tore 


Agni 


is still 


panion If 
the House on 
eulture 
Alao 
on Agriculture and Ft 
March 4 


appropriations 


reported trom th ‘omit 
Tee yrrestryv on 


was S. 979 to increase 


for completion ot 
to keep the 


O01, 


the forest survey 


current. com 

to that | 

House by he nmittee on 
Agriculture on Ay 

H.R. 2296, to prov le 

7 } 


tunes 


data 
panion 


re porte al 


» the 


additional 


tor fire control, retorestation, 


exte and technical 


Federal-State 


forestry 


services In coopera 
Clarke 


+ +} 


reported oO 


tion by amendments to the 


MeNarv Act was 
House ) 


Range 


S. 1165 (By 


H.R 


are to 


MeCarran 
042 (By 
provide 


sheep-raising 1 dustry 
ing special ImMmMigri 


quota 


! } 
to certain alien s 


eep 
Committees 


Feb 


available 
Referred to 
Mare} 2 and 


tively 


herders. 
Judi 


y-<- 


on lary on 


ruary 


respec 


Wildlife 

1075 (By 
provides 
shall aid 


restoration and mal 


ates States 


agement pro] 
to that 
for game by the Pitt 
t Reterred to 
For 
Commerce on February 25 
1076 (By 


and H.R. 


Texas ) 


in a manner similar 


already done 
Robertson ac 
and 


on Interstate 


Johnson otf Colo 
S711 (By 


would 


Thomp 
the 


$1 


Increase 


“duek stamps” from 


Soil and Water 


S. 1160 (Introdueed on March 2 


by Murray of Montana and others 
H.R. 3522 (Introduced 


and on 


March 14 by Rankin of Mussissip 


Missouri Val 


pi) would establish a 
! 
i 


ev Authority. 


Jurisdiction 


Copies ot the Hoover Commis 


sion’s report on the Department of 


Agriculture and the natural re 


sourees task force's whieh 


report, 


ditfer in some be ob 
tained the 


Documents, Washington, D. C 


respects, ean 
trom Sup rintendent otf 
tor 


20 and 30 cents, respectively. 


Consolidated Establishes 
Intensive Management Unit 


The establishment by Consolidated 
Water Power & Paper Company, 
of Wisconsin Rapids, Wis., of an 
experimental forest on company 
owned lands near Rhinelander, Wis 
consin, Was announced recently by 
Emmett B. Hurst, ot the 
company's timberlands division. 

This 2, 


now? 
KNOW! 


manager 


O00 tract, to be 


Forest Man 


aere 


agement a Wi be used 


torest pilot to deve 


lop prac 


tical intensive torestry measures 


which might be adapted for use on 
160,000 ot 


the aeres 


\W 


company’s 
lands in northern 


forestry iscor 
sin and Michigan. 
“More 


watt hword 


pulpwood faster” is the 
for this new 
This 


approached 


manage 


ment unit. immediate objee 


tive will by con 
lands into man 
ot 


reprodue 


verting wild forest 


in Which rate 


aged 

grrowth, establishment ot 
the 

and dying 

observed. The ¢ 

ot 


eoniters 


tion, and timely salvage of 


damaged trees will be 


earefully are 


management voung stands 


mixed constitutes one 


proble ms in 


the 


the greatest securing 


SeEVE ral 
that 


maximum vields for 
to 
ot 


intensive 


pulpwood speeles common 
area. The 

it justification of 
the 
management 


the 


eosts 


determination 
prac 
ot 


t ultimate objective 


wes 18 
this unit. 


Work 


new 
Gagen Forest 
Management Unit will be directed 
John W. Maeon of the 
pany’s forestry department staff at 


on 
by com 


Rhinelander. 


JOURNAL OF FORESTRY 


New Forest Research Center 
Established at East Lansing 

The 
Peninsula 


at East 


been announced by E. L. 


establishment of the Lower 


Forest Research Center 


Lansing, Michigan, has 
Demmon, 
Director of the Lake States Forest 
Station, Paul, 


It will be operated in co 


Experiment 
Minn. 


operation with Michigan State Col 


ot. 


lege at East Lansing and is one of 


four similar ones in Minnesota, 
Wisconsin, and Upper Michigan. 
The will be 
developed with the aid of an ad 
ot 


and 


research program 


visory council made up repre 


sentatives of publie private 


forestry agencies working in the 


Peninsula. 
John L. Are nd, 


Southern Forest 


Lower 
formerly of the 
Experiment Sta 
tion at Harrison, Arkansas, will be 
in charg he w torest re 
search center, with a staff of three 


or tour technieal men 


Park Facilities Inadequate 


The 


unds 


need 
the 


breaking 


for more adequate 


and increasing pressure 


park 


an 


tor down national 


poli les Were hig lighted in the 


Newton B. 


National Park Serv 


nual report ot Drury, 
director ot the 
we, 

Present facilities were inadequate 
tor serving the 29,500,000 


to 


Visitors 

the 

1948. 
Among 


ot the 


parks and monuments in 


the threats to the integ 


rity national park system, 
Drury lists the Corps of Engineers’ 
proposal to flood nearly 20,000 
of Glacier National Park 
damming the North Fork otf 
Flathead River, the continued effort 


to abolish Hole National 


Monument, proposals to eliminate 


aerTes 


by 


the 
Jac kson 
virgin rain 


National 


poundment 


forest trom Olympie 


Park, various water im 
and diversion proposals 
which would atfeet Grand Canyon 
National Park and Monument, and 
the proposed Mining City, Ken 
which wonld flood the 
lower levels of Mammoth Cave, in 


Mammoth Cave National Park. 


tucky dam, 





Forestry NEWS 


South Carolina Schools, Church 
Plant 73,500 Pine Seedlings 


Thirty-two schools and one church 
South 
planted 73,506 pine seedlings dur- 
ing the past to 
W. J. Barker, leader of forestry ex 


work at Clemson 


oo» 


in 22 Carolina counties 


season, according 


tension College. 

The purpose of these plantings is 
to give young people experience 
and to create interest in tree plant 
ing, to establish a demonstration in 
forestry convenient to the school or 
church, and to provide income for 
the benefit of all students and mem 
bers through the sale of thinnings, 
Mr. Barker 

This 
with the Clen 
Service 


suvs 
ryect 


Was 4 COM 


College 


yperative pre 
Extension 


SO? 


and the State Ss10n 
ol Forestry working t with 
the various institution pulp 
includ ny thie Interna 
Paper Cor West 
Virginia Pulp and Paper Company, 
the libre 
» 


| nion Bay 


industry, 
tiona pany, the 
Champion Paper and 
Company, and the 
Paper C Approximately 
700 people took part in the 


and 
OM pany 
actua! 
seedlings 


planting of the 


| 


In most instances the schools ob- 
tained 20-year leases on the 


All 


made under the 


prop 
be 
the 


pro 


erty planted cuttl will 


ngs 
supervision of 
the 


thinnings 


cooperating agencies and 


ceeds from the sale ot 


school or ehureh 


will be spent for 


improv ements 


25th State Joins Movement 


Pennsylvania, long a 
the field 
Keep America 
March 11. 


Harrisburg during the sixty-second 


pioneer in 
the 


movement 


ot forestry, jomed 
Green 


The action was taken at 


annual meeting of the Pennsylvania 
ot 
that 


Forestry Association, 
the Keep Green 
State. 

The 
brings to 25 the 
participating in 


sponsor 


program in 


State's 


number of 


Keystone action 
states 
now the 


national Keep America Green for- 


actively 


fire 
sored by American Forest Products 
Industries, Inc... Washington, D. C. 


est prevention program spon 


American Forest Resources 
Subject of N.L.M.A. Booklet 
Fore st 
pamphlet 
the 


* America’s Resources,” A 


16-page recently 
lished 


conservation 


pub 


by committee on torest 


oft the National 
Manutacturers 


Lum 
ber Association, 
points to improved fire protection, 
increasing protection Trom insects 
disease, growing adoption of 


the 


and 


forest practices by na 


good 
tion’s timberland owners, and tech 
nological advances as factors im 
proving the nation’ woodpile. 
Citing four appraisals by the 
l S. Forest Seiviee, the Commit 
tee that the gap 


growth and drain has been steadily 


States between 


narrowing. 


Deer Prevent Tree Renewal 


Overpopulation of deer in’ some 
of Wisconsin is 


that county employed toresters no 


sections so great 
longer attempt to plant white pine 
seedlings, because that species does 
not have a chance of growth. They 
are trying to carry on reforestation 
with and 


spruces, 


less palatable pines 

In congested areas, all reproduc 
tion of hemlock, white cedar, maple, 
white pine, and in some cases even 
jack pine and balsam is being eaten 
by the deer herds. 


Georgia Accelerates 
Fire Control Program 


A new program outlined on March 
21 by the Forestry 
Commission, formerly designated as 
the Department of Forestry, pro 
that 
must now furnish only one-third ot 
forest fire Pre- 
viously they were required to pay 


new Georgia 


vides cooperating counties 


protection costs. 
60 pereent ot the costs. 
According to A. R. Shirley, di 
rector, the more favorable arrange- 
ment will result in an estimated ad 
million acres of forest 
protection 


ditional six 

land that will 

this vear. 
Other results of a $500,000 bud 


be given 


vet increase to the Commission will 
he expansion of tree seedling pro 
duction, more emphasis on forestry 
educational activities, acquisition ot 
equipment, and continued assistance 
to landowners in growing and har 
vesting timber crops. 


Conservation Material Listed 


Bibliographies of available con- 


servation material suitable for use 


by grade and high school students 
have been 


and their teachers 


pared by the National Committee on 


pre- 


Policies in Conservation Edueation. 


John W. Scott, 1409 Garfield Street, 


Laramie, Wyo., is chairman of the 


committee Copies of the 4-page, 
mimeographed bibliography can be 
obtained from him at a cost of one 
cents each to cover 


and one-half 


postage and mailing. 

References are classified by grade 
level. Subjects included are animal 
life, minerals, plant life, soil, and 
books and 


phlets dealing with conservation in 


water, as well as pam- 


general. 


Windbreaks Need Maintenance 

The need, benefits, and expecta 
tions ot windbreaks, as well as se- 
lection of tree species and care ot 
them is described by J. E. Davis in 
“Windbreaks for Tllinois Farm- 
steads” published as Cireular 38 by 
the Illinois Natural History Sur- 
vey. The need for protecting the 
trees from livestock and for replac- 
ing old or dead trees is empha- 
sized. 
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Aerial Patrols Made Daily 


Following approval of the Lows 


St. Regis and F.S. Establish 
Cooperative Research Tract 


Forestry Commission 


ne million aeres of timber 


} 
] 
it 


southwest Louisiana wi 


ially patrotled daily for fire 


tection on a vear-round basis 
Fire Call Contrasts Methods 
Used to Combat Forest Fires 


‘Fire Call” is the seeond of tour 
torestry movies to be produced by 
the Southern Pulpwood Conserva 
\ssociation In 


departments ot 


cooperation 
forestry 
and Florida 
16 mm. color 
ns about 15 minute 


New 


cost of 


( rop” it 
printing 
old and 


contrasting 


\ 


Canadians Recommend Symbols 


more 
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Northeastern Manufacturers 
Release New Products Film 
“The W ood in 
Northeast” is title of a 


sound eolor 16 


the 


new 


Story ol 

the 

mm. film (running 
released by 
Manu 
} Produced 
William M 
York 


film tea 


time 30 min.) recently 


the Northeastern Lumber 
Association 
lr 
New 


Forest ry, the 


facturers 
and dire 
Harlow of the 


College ot 


ected by 
state 
logging op 


tures not only typical 


and lumber manutacture, 


erations 
but the 
the 


specialized 


also highlights some of 


unique forest industries ot 


and their 


ding t 


northeast, 


products, inelu urniture, boxes, 


and wooden 


ory of Joe 


Maine blac ksmit} who 


famous tool which 


me, the film tollows 


hardwood logs 


and 
mill, and shows 


{ other products are 
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Committee on Conservation 
Advises Interior Department 


Meeting representatives 
Department of the Interior 
24 and 25, Advisory 


Committee on 


with ot 


the on 
January the 
Conservation made 
several recommendations to that de 
partment 

Among 
be established that 


wilderness 


them were: That policy 


certain recrea 


tional or areas are in 
violate until their development or 
exploitation is shown to be essen 
tial to the continued survival of the 
ation; that conservation ac 
he 
representation on ‘ 
Act Advisory Boards 


broadened to inelude representa 


soil 


tivities on federal lands acce] 


erated; that Tay 


or Grazing 


of local interests im = sechools, 


water users, recreation, city water 


supply, ete.; and that a 


indertaken on Kings River, Cali- 
to determine the teasibility 
of power and reclamation de 


lornia, 
velop 
ments which will not result in flood 


present were 


IH 





survey be 


Schultz Advises Guiana Firm 

}). 
Vancouver, 

returned in 


Charles Schultz, a consulting 
British Co- 
lumbia, March 
British Guiana where he had spent 
British 


de 
prob 


forester ol 
trom 


several weeks advising a 


Crown corporation on timber 


velopment and management 


lems. 


Trees Chemically Weeded 


Based on promising resu 


Elk Spend Brief Time 
In Jackson Monument 


A 5-year study of the fall m 
gration habits of the Jackson Hole 
elk herd reveals that it spends the 
summer and early fall in the moun 
tain country north of Jackson Hole 
proper. Its size is variously esti 
mated, but it possibly numbers as 
many as 15,000 animals. Appar 
ently set in motion by the first se- 
late in October or 
the various 
the herd 
southward along a number of long 


to 


vere snowstorm 


In November, bands 


whieh constitute stream 


established routes regular win- 
tering areas where there 1s consider- 
ably less snow than in the northern 
mountains or in the higher portions 
ot Hole itself. 

Conducted Victor H. Ca- 
halane, James FE. Cole, and Carl E. 
National Park Serv- 
made to de- 
the between 
the hunting season and the time the 
elk Jackson Hole National 
Monument. It was found that only 


15 percent ot the 


Jackson 


by 


Je pson ot the 


ive, the study was 


termine relationship 


were in 


herd ever entered 
that of 
Is about 3 pereent travel 


alt 


the monument area and 


those anima 
about a mile and a | on monu 


ment land, about 25 percent stay 


its boundaries tor a distance 

s spendi from 
vs traversing it, and 
hich cross the 
less than a day. 
migration 


her conditions, 


time of 


the monument 


ason has closed. 


Enforcement Accelerated 
Forester Wm. 
North 


ot Fore stryv de 


Law 
According to State 


Beichler, 1948 the 


| respons bole par 


wh 


coun 


ires 


7S protected 


entorcement action Wa 
record fig 


on 21 pereent, a 


ised. fires, 


burning 


to 59,000 


per 
pe rsons, 
issued since the 


in 1937. 


nber 


passed 
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Scientists Seek to Prevent 
Lightning Lit Forest Fires 


Vineent J. Schaefer, ot the Gen 
eral Eleetrie Research Laboratory, 
who collaborated last summer with 


H. T. ot the 


sior. of fire research at the Northern 


Gisborne, chiet divi- 


Rocky Mountain Forest and Range 


Experiment Station, in studying 


the possibilities of modifying light 
northern Rockies 
detailed 


continued 


ning storms in the 
has recommended that 
storm observations be 
the Priest 

Detailed 


behavior 


af 
a 


River Branch Station 


ot lightning 


records 


storm utilizing photo 


graphs, visual observations, radar, 


recording photoelectric microamme 


ters, and reports of damage—will 


be useful, Dr. Schaefer said, in pet 


fecting the present technique 


seeding cumulus clouds with drv 


and in applying new methods to 
prevent lightning fires at 


thew 
source. 

Work is curre ntly 
on to deve 


be ! 


lise 
lations 


being carried 


lop seeding projectiles to 


from mountain-top imstal 


and also on ground-located 


equipment to produce sub-micro 


scopic sublimation nuclei of silver 


substances which 
up 

droplet clouds supercooled to —5 

C. to 1o- « 


iodide or other 


would be carried inte a water 
. 80 that snow erystals 
would form around 

The 


River 


each particle. 
the 
tor 


Priest 
‘ xperi 


terrain around 


station is ideal 
ments ot this 


Dr 


nature, according to 


Schaeter. 


Accounting Methods Described 


Llow to set up and ope rate a cost 


accounting system for the logging 
and lumber manufacturing industry 
is told in “Handbook ot Ae 
counting Methods” just released by 
I). Van Norstrand Company. The 
log and lumber chapter was pre 
pared Harris E. Smith, 

the West 
Association. It 
accounting problems for all lumber 
ot the 


valuable for small loggers and lum 


Cost 


by secre 


tary of Coast Lumber 


men’s covers” cost 


sections nation, and is 


as 


ber firms as for the largest lumber 
manutacturers 


a 


vlanted in 
watershed 


Horace 
pine 
whe 


to the war 


was lanted by 


kins, veteran of World War II 

U-T Undertakes New Research 

Program in Forest Management 
An extensive research program in 

management conducted on a 

> 000-acre tract of land on the 


torest 
Cum 
berland Plateau, is being under 
taken by the University of Tennes 
see’s Agricultural Experiment Sta 
tion. 

Viee Director Frank 
the U-T Agricultural 
Station is organizing 
he 
the 


research 


Chance ot 
Experiment 
the new pro 
lands 
1937, 


will in 


gram to conducted 


on 


given to University in 


planning which 
vestigate marketing of timber; spe 
fies of trees which, frown on Ten 
nessee soil, can the hest 


the 
adaptation for different species ot 


produce 


timber in shortest time; soil 


trees; cutting and thinning Tennes 
see forests for the best total timber 


growth; and conservation and _ fire 


protection ot torests. 

More Trees Movement Spreads 
The More For America 

program, first launched by Ameri 

can Forest Products Industries, Ine. 


Trees 


in Alabama in 1948 and subsequent- 
New 
Hampshire last vear, was adopted 


ly adopted in Virginia and 


in Washington last month. 
Plans are underway 
ing the program to South Carolina, 


for extend 


Vermont, Oregon, Minnesota, Wis 


consin, and Arkansas. 
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Conservation Workshop Held 
At Trees For Tomorrow Camp 


Conservation workshops tor Wis 


consin high school students 


by 


spon 
Wisconsin 

with the 
W iseonsin 


sored north-central 
educators 


ow. 8. 


in cooperation 


Forest service, 
Conservation Department, and Trees 
tor Tomorrow, Ine., are being con 
the 
Conservation 
Wis. Eight sessions of 
each constitute the Spring program 
which ends May 22. \ 
ries will be conducted trom October 
16 to November 15. 

( Ibjeetives ot the workshop are to 
that 
ordinarily 


dueted at Trees tor Tomorrow 


Camp, Eagle River, 


214 days 


similar se- 


provide learning experiences 


do 


receive and to bring about a more 


many students not 


Spree ifie understanding of the social 
and economic significance of natural 


interre lationships of soil, 


resources. centers 


the 
water, forests, and wildlite. 


program 


about 


Filipino Foresters Meet 
Placido L. Mapa, Secretary 


Agriculture and Natural 


ot 
Resources 
Er 


Von Kauffman, president 


in the Philippine Republic; 


nesto ¢ 
of the Philippine Lumber Produc 

Florencio 
the 
Inc., 


ers’ Association; and 


Tamesis, president ot Society 


ot Filipino Foresters, were 
principal speakers at the first an 
of the 


zation on January 9 in Manila. 


nual meeting latter organi 
The recently adopted constitution 
of the Filipino Society is patterned 


Ameriean Foresters. 


Antelope Book Wins Award 


“The Antelope and 
Its Management” by Arthur 5. 
Einarsen, published by the Wild 
lite Institute, has 
been named by the Awards Com 
mittee of The Wildlife Society as 
the best animal 
ecology printed during 1948. 


NEFF Employs Belcher 


R. Gregory Belcher has been em- 


Pronghorn 


Management 


publication on 


ployed as acting chief forester by 
the New England Forestry Foun- 
dation, aecording to Harris A. Rey- 


nolds, secretary. 
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Corn Diet Proves Fatal 
To Ducks Swallowing Shot 


A diet high 


centage oft may be oa 


consisting OL a per 


eorn con 
tributing tactor in the death of wild 
ducks 


suffering from lead poison 


ny, according to 


a progress report 

being condueted 
Natural History 
Studies in 


70 


awn eNXperiment 
lines 

Held laboratory 

as much as pereent 

autumn diet ft mallards 


through Tllinois 


consists 
eorl 


Domestic Pekin ducks dosed with 
its many i 25 No } 
t when ted on a 

But 


lead dose 


lead yu llets 
bal 
Pekins the 
fed 


days, 


viven 


Sai Tnie and On 
Ir 


ke mu 


corn 
Har 
No. 6 


proves 


lied Within a 
Mills 
commercial 


ot 10 


few 
reports 
shot 


domestic mal 
lards corn The rate ol 


mortalit of wild mallards unde 


orresponding conditions Was even 


gher than that of domestic ducks 


Green Promise Film Released 
The ad I ( lub, 


l-length feature movi 
Mareh 1S at 


iustrates 


Green Promise” 
premiered 
rn, Te \ el 
tives COMSEGUENEES 
flered trom Hnproper ft nbher har 
methods 
Marguerite 
Paige, Walter 
Dr a 
Indiana, 


Hollywood 


ilmna gare 

Robert 
an, Jeanne La small 
and 


‘ hild 


Impressed audiences 


lub girl trom 
W ood—a 
tar who as 


being al exceptionally ne Vvoung 


eTress 


Produced by Glenn MeCarthy, 
Hlotel, and 


RKO, the 


viewed by ar 


builder of the Shamroek 


distributed by Movie 
vill be estimated 50, 


00,000 persons 


Urban Forestry Course Taught 
Ea 


§-weeks course 


Levinson is conducting a 


“Trees, Shrubs, Gar 
sponsored by the New School 
Social New York 


Field trips and illustrated le« 


dens” 
for Research in 
City. 
tures are used to explain the care 
of trees and shrubs to home owners, 


teachers, and others 





Snowshoes, Chukars Stocked 


Twenty-six pairs of snowshoe 
rabbits and 25 pairs of chukar par 
tridges have been purchased by the 


West 


Inission n 


Conservation Com 
etfort to 


West 


Virginia 


an get those 


species started in Virginia. 
Apathy Attributed to Lower 
Returns Than From Ag Crops 
“The net returns from the general 
oak 
Wisconsin 


one-third of what 


run of existing unmanaged 


woodlands in southern 


are about they 


could be under good forestry prac 
’ Gevorkiantz and 
Yields and 
Mixed 
Southwestern 


Lake 


Stat 


tices,” state S. R 
Il. F. Sholz in 

Possible 
Oak Farmwoods ot 
Wisconsin,” 


States 


“Timber 


Returns from the 


published by the 


Forest) Experiment lon 
with the W 


of Conservation and the 


Wisconsin 


tN cooperation Iscorsin 


ey partment 
University of 
the net return 


In absolute values, 


stands 
than ft 
This tact p ob 


even from managed timber 


s considerably lower om 


agricultural land 


ably explains much of the apathy 


towards woods as at 


tate the authors 


Investment; 
Then they protnt 
int most of tl 


ie land oceupied 


mixed-oak woods is so steep, has 


likelihe 
that { Is 


such severe erosion rod, and 


s of such un 


poor soll 
for uses other than 
The 


farm w¢ 


suited growing 


timber net financial returns 


be 


+} Y 
their «a 


from Odlands should 


considered in relation to 


pacity to produce valuable forest 


products, as determined by site and 


tv, rather than in relation to 


densi 
the returns obtainable from agricul 
tural land, maintain Gevorkianz and 
Sholz 

the 
the 


his 


Examples given in 
hooklet 


principal 


72-page 


indicate that farmer's 


return from woodlot 
is from labor rather than for stump 


age, especially on the poorer sites 


Wildlife Groups Listed 


Names 
$00 


and addresses of more 


than wildlite protective 
Wildlite Leat 
let 313 recently released by the U.S. 


Fish Wildlite Wash 


ington 25, D.C 


“asso 


lations are listed in 


and Service, 
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1,500 Conservationists Attend 
Fourteenth Wildlife Meeting 
1500 conserva 
attended the Fourteenth 
American Wildlite 
held in’ Washington, 
Mareh 7-9, 1949 

Gustav A. Swanson, mm a 
marization of the meeting which 
published by the Wildlife 
Institute, declared it 


thre 


Approximately 
tlonists 
North 


enes 


Conter 
EE ©. 


stim 


Wiis 
Management 
to be finest and most 


“one ol 


successful” conferences he — ever 
attended. 

Sixty-five papers were presented, 
satellite 


during, 


and numerous meetings 


were held betore, and after 
the these Was 
Wildlite 

the 
Those 
heard 
Dietfen 


procedures 


(mong 
Forest 


conrerence 


a meeting of the 


Management Division of So 


ciety of American Foresters 


attending the latter meeting 


a discussion by Rudolph 


hacl al hie eurrent 


used in evaluating fish and wildlite 


resources, 

Unit currently 
Fish Wildlite 
evaluating sport fish and game hat 
the following: 
$6.00; quail, $5.00; goose, $12.00; 


values 


used by 


thre and service ip 


vested imelude duck. 
turkey, $25.00; 
fish, 


black 


sunfishes and. cat 


$.75 largemouth 


$2.00 


per pound; 


pike, pickerel, 


bass, 


per pound; and trout, smallmouth 


black bass, $5.00 per pound. 


H. Basil Wales (1888-1949) 

H. Basil Wales, assistant regional 
forester for the U.S. Forest Service 
at Milwaukee, Wis., died suddenly 
March 10, Paul, Minn. 

A native of Michigan and a 
Michigan Col 
Wales entered the Forest 
1910) at 
N. Mex., serving successively as for 


at St 
graduate of State 
Mr. 


SETV LEE In 


Albuquerque, 


and in 
the 


est exXaminer, supervisor, 


spector on national forests in 
Southwest for 20 vears, 
In 1930 he 


ber 


became chiet of 
the 


region of 


tim 
nine-state 
the Forest 
with headquarters at Mil 


management mn 
north central 
Service, 
waukee. Pioneering in 


Mr. Wales 
application of 


retoresta 
the 
silvicultural 


hon, also directed 
good 
to S acres of 


the 


practices million na 


tional forest lands in north 


central region 
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Olin Recommends Forming 
Regional Radio Committees 
Robert \\ () . chairman of 


stries Con 


200 Attend S.P.C.A. Meeting Forest Products Commission 
J. Gavner ILL of the Bruns. @vises Increased Research 
P 


STOO,0000 a 
S50 000 


si) i 


Seed Bed Burlap Treated 

















No Pry Poles, No Wedges 
Needed When You Use 
Poulan’s Chain Saws with 
Speed Saw Attachments 


By using a Speed Saw Attachment in buck- 
ing operation, log may be in swinging posi- 
tion or lying flat on the ground. The cut 
can be completed without the use of pry 
pole or wedge. The advantages of these 
features alone will save approximately one 
man's salary. Al! cutting attachments can 
be swiveled and locked at any point of the 
360° enabling you to fell as well as buck. 
The motor can be dissembled from the 
transmission by pulling one pin for inspec- 
tion of clutch, MOTOR 2 Cycle, 6 H.P. 
Homelite Engine. CLUTCH — Automatic 
Centrifugal. Attachments available in 20” 
and 27” sizes. Also straight guides in sizes 
21” to 49”. 


Demonstrations can be arranged. Write for name of nearest distributor. 


POULAN SAW COMPANY, INC. 


P. O. Box 3524 


Shreveport, La. 








Tees. a es ao = ats 

Ranger Pal Fire Plow 
The “Ranger Pal" is a hand mechanically operated 
idle-buster with coulter, plow. Drawbar connection 
has three elevation heights, built of 1” steel. An 18” 
ilter is mounted ahead of middle-buster and will cut 
4” rot ne 20” harrow disc is mounted on a 
) side of middle-buster turning the sod 
Two &8-inch wheels, complete with 4.00-8 
» independently suspended for stump clearance, 
and may be retracted through 90 degrees from true 
vertical (down) to horizontal (aft), by a ratcheted 
hand lever atop plow. The action of lever on wheels 
ts depth of plowed line and when in stowed posi 
allows plow blades at least 3” clearance over 
ground. Plow leaves a 6-foot raw earth line and may 
be pulled by any light Cletrac HD-5 or similar trac 
tor. Satisfied users will acclaim effectiveness. Mase 

24 ; f Fu 


guaranteed 

TWIN CITY WELDING & MACHINE SHOP 
301 Jonsboro Highway 

WEST MONROE LOUISIANA 











BARK MEASURE 


(SWEDISH) 





Precision 
built for 


lifetime 





usage! 


Essential 
for accurate 
scaling and 


cruising! 





$15.25 each — Sorry! No C.O.D.’s 


SANDVIK 


SAW & TOOL CORPORATION 
47 WARREN STREET NEW YORK 7, N. Y. 














* “Buy U.S. Savings Bonds ° 


during the Opportunity Drive,” 


SAY THESE LEADING AMERICANS 





PHILIP MURRAY, President, 
Congress of Industrial 
Organizations 


WINTHROP W. ALDRICH, WILLIAM GREEN, President, 
Chairman, Chase National Bank American Federation of Labor 








“The C.1.0. has endorsed every “I believe that every individual “For the working man, an in- 
effort to encourage the worker to who can possibly do so should buy creased investment in U. S. Sav- 
put more of his earnings into l.S more U.S. Savings Bonds. These ings Bonds can mean not only 
Savings Bonds. They represent bonds represent one of the best in- increased security but increased 
both security and independence.” vestments of our time.” ability to take advantage of the 


opportunities in America today. 





CHARLES F. BRANNAN, 
Secretary of Agriculture 


eh tunity Drive is on! 





D RING May anp June, the U. S. Savings Bond Oppo. 


It is called the Opportunity Drive—because it is truly an oppor- 
tunity for you to get ahead by increasing your own personal 
measure of financial security and independence. 

If you haven't been buying Savings Bonds regularly, start 
now. 

If vou have been buying them, add an extra Bond or two to 
your purchases this month and next. Remember—you'll get 


back S4 for every $3 in a short ten years’ time! 


*T am heartily in favor of the 


Pencvates Delroy Put More Opportunity 


U. S. Savings Bonds. Evervone en 


n farming should recognia in Your Future... 


fa backlog of in 


ivings as a means of realiz 


igricultural opportunities INVEST IN U. Ss. SAVINGS BONDS 


of the future.” 
/ . 
Contributed by this magazine in cooperation with the iy . 
Magazine Publishers of America as a public service. aN f 














PLANTING BARS 
COUNCIL’S 
OST PATTERN 
FIRE RAKES 
and SWATTERS 


BRUSH HOOKS, 
BANK BLADES, 
THINNING AXES, 


POISONING AXES 


THE 
COUNCIL TOOL CO. 
MAKERS 


WANANISH, N. C. 








CERTIFIED 


TREE SEEDS NORTHWEST 


FROM 
DAVE OLSON 


30 years with forest tree seeds) 
Advance arrangements recommended at this time 
to assure fresh seed from next fall's crop and col 
lections from acceptable sources 
WRITE 
“FOREST SPECIALTIES” 
2405 CENTER, RT. 10 SPOKANE, WASH. 


A useful work of reference for all users of timber, 
containing detailed descriptions of nearly 200 different 
timbers, with microscopic identifications of the woods 


im more common use. 


A Concise Encyclopedia of 


WORLD TIMBERS 


By F. H. TITMUSS 


PHILOSOPHICAL LIBRARY, Inc Dept 
15 E. 40th ST., NEW YORK 16, N. Y 














POSITION WANTED 


rrnell Graduate. BSF in 1935, MF in “36. Six years 
th | S. Forest Service Three and one-half years 


<aw-milling offeer Army Engineer Forestry Company 


Three years private yeing Desire permanent position 


\ forestry minded company either as full time forester 
oa combination of forester and other duties which will 

ize the above experience References and = details 
m request. Northeast preferred 


Box F. Journal of Forestry, Mills Building, Wash- 
ington 6, D.C. 








FREE susscripTion 
to BELSAW BULLETIN 


The only publication of its kind in the world 
Written in its entirety by BELSAW “alumni asso 
ciation Published quarterly Sent FREE for one 


year. Send coupon 


Nan 


BELSAW MACHINERY CO. 
> WESTPORT RD KANSAS CITY. MO 
s Largest Portable Sawmill Manutacturer 





SOUTHERN GLO 
TIMBER MARKING PAINT 


White — Yellow — Red — Blue 
Prices on these colors for immediate 
shipment. 

$1.45 gal. 
1.30 gal. 
.15 more/gal 


Paste in 5 gallon cans 
Ready Mixed 5 gallon cans 
| gal. cans—4 to a case 
Order direct from factory. 
4ll prices f.o.b. Sumter, S. C. 
SOUTHERN COATINGS AND 
CHEMICAL COMPANY 


SUMTER, SOUTH CAROLINA 


























FOREST PATHOLOGY — New Second Edition 


R : SB ee t of Forestr 


HARVESTING TIMBER CROPS 


\ 


WOOD TECHNOLOGY 


Vol. | —Structure, Identification, Defects, and Uses of the Commercial Woods 
of the United States 


FARM WOOD CROPS 


Send for copies on approval 





McGRAW-HILL BOOK COMPANY, INC. 


330 WEST 42wnwo STREET, NEW YORK 18, N. Y. 











